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Hall-Scott 6 cylinder Airplane Engines 
have a distinctive record of service to 
Nations. In the blue field of the sky they 
are stars — fighting stars—for these world 
powers. 


Daily Hall-Scott Engines serve democ- 
racy through Nations allied to bring a lasting 
victory for Humanity’s sake. 


Twenty-four hours each day this plant is 
devoting its entire energies to the production 
of United States Government orders only. 





Hall- Scott Motor Car 
Company 


Crocker Building San Francisco 
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CONTRACTORS TO 


The United States Army and Navy 
The British Admiralty 


THE BURGESS COMPANY 


MARBLEHEAD, MASS. 


Sole Licensees for the United States for the Dunne Patents 
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Airplane 


The Aviator, the Ambulance Driver, 
the Naval Ensign, are all “Doing- 
Their-Bit” to finish the job of 
work before us all. The Duesenberg 
Motors Corporation is likewise 
doing its utmost to assist in finish- 
ing this same job of work. In 
eh ce ls anced ol-lacs anaes eluselaclacmeltte 


Db etelalsyeqe 


The Power of the Hour 


Automobile— Marine Engines 


resources on the work in hand 
for the United States Government 
we have withdrawn all our regular 
models from the market and our 
entire organization’ is working 
at top speed on its portion of 
the huge Airplane Construction 
ceuetie 


Are You Doing Your Bit for the Liberty Loan? 


DUESENBERG MOTORS CORPORATION, 120 Broadway, New York City 


Contractors to the United States Government 
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———FLYING RECORD BROKEN-— 


Sturtevant Establishes New Mark For Sustained Flight 


A STURTEVANT engine, mounted in an L. W. F. Airplane 


exceeded all previous American records for sustained flight. 


This flight was made with pilot, passenger and full military load, on 
March 27th, 1918 at Ellington Field, Houston, Texas. 


Only after the last drop of fuel had been consumed, was the flight 
discontinued. 


Sturtevant 210 H. P. Engine 





Sustained Flight, Pilot and Passenger, 9 Hours 53 Minutes 


Previous flying time of this particular engine 71 hours. 


Cross Country Flight, Pilot and Passenger, 1357 Miles, Ran- 
toul, Ill. to San Antonio, Texas — Time, 9 Hours 48 Minutes 


Previous flying time of this particular engine 47 hours, 





























B. F. STURTEVANT COMPANY 


Hyde Park, Boston, Massachusetts 


Member of the Aircraft Manufacturers’ Association, Inc. 























Elare now building more naval and 
merchant ships than we have con- 
structed in the last generation. 

We are building a vast fleet of air- 
planes, and enormous suppliesof artillery, 
motor trucks, machine guns, rifles and 
ammunition. We are feeding, clothing 
and training an army of a million men, 
and preparing for a million more. We 
have loaned billions of dollars to our 
allies,to be spent in the United States. 
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From the shipyards of the Pacific 
to those of the Atlantic; on our farms 
and in our mines, mills and factories in 
every state in the Union; back of the 
firing lines in France, where men are 
training, camps are being erected and 
railroads built, billions upon billions 
are being expended for labor, for trans- 
portation, for materials and supplies 
of every description. 


The mind can hardly conceive the sums of money 


required for our war preparations. 
penditures are absolutely essential. 


Yet these ex- 
We must win 


the war quickly if possible; we must carry it on for 


years if necessary. 


We must do the job with 


American thoroughness, let the cost be what it 


may. 


New Brunswi I 


“New Jersey. U.S. 


Clinoeat option” 
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Remember, when you 
invest in your Liberty 
Bonds, that there is 
immediate, urgent, 
imperative need for 
every dollar you can 
possibly spare. 
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Hispano-Suiza Engine 


T a time when the manufac- 
ture of airplanes and engines 

is of such international prominence 
as at present, it is important to 


~ 


note the expansion of the Wright- 


Martin Aircraft Corporation under 


wee SES OO eee 


the leadership of men of known 


’ ability. 

‘ For the manufacture of the 

famous Hispano-Suiza engine for 
all types of airplanes, the character 

* of the organization is noteworthy, 

b supported as it is by the origina- 

. tion of the basic aviation patents. 
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New Brunswick, N. J., U.S. A. 
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“COLUMN FOUR™ 


SETTLES IT 








ee 


A steel ball weighing 4 ounces was dropped on the sur- 
face of the glass from increasing heights until rupture oc- 
curred and then additional blows were delivered from this 
last height ” 


HERE FOLLOWS A TABULATION OF RESULTS 


“COLUMN 4, therefore, represents the number* of blows deliv- 
ered to the B type glasses before splinters flew from the rear of the 
glass.” 

Extract from BUREAU OF STANDARDS, 
Report on UNSHATTERABLE GLASS, 
No. 23004, March 25, 1918. 


* The average in COLUMN 4 for 20 samples of Resistal is 
24 additional blows from an average height of 9.5 inches. 


The Glass that HAS this Record 
is SAFE for the Aviator 


What Hasn’t Is NOT 


Avoid unnecessary risk by wearing 


UNSHATTERABLE RESISTAL GOGGLES 


Every Aviator wants the SAFEST Goggle 





A complete copy of the Bureau of Stand- 
ards Report will be sent on _ request 


Write for catalog INSIST ON 


c ~. a STRAUSS & BUEGELEISEN 


Manufacturers 


<g> 438 Broadway New York City 
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An official photograph of the club 
which is used to “finish off” 
wounded Italian soldiers. 32,000 of 
these were recently captured by 
the Italians. 
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The Destruction 
of Civilization 


is in grim and sober reality what we are 
fighting this war to prevent. The club pic- 
tured above—from an actual official photo- 
graph—might be the weapon of a savage cave 
man of five thousand years ago. It is in fact 
the weapon with which German soldiers “‘finish 
off” enemy wounded who have fallen on the 
battlefield. 


There is only one answer to make to such 
methods—the defeat of the German armies. 
America has taken up the sword to give that 
answer. Our army is in France to help wit 
this war on the battlefield—that civilization 
may be safe, that America may be safe. 


You Can Have Your Share in America’s Answer 
to German Savagery 


The Third Liberty Loan is your opportun- 
ity. It is the most direct blow that can be 
struck at German military supremacy. It is 
the most powerful aid that can be given our 
soldiers in France. !+ means rifles and helmets 


and gas-masks—the best protection for ouf 
men from German brutality. It means big 
guns and shells and airplanes—and VICTORY. 

Invest today in bonds of the Third Liberty 


Loan, and save the lives of American soldiers 


Save Civilization, Save America, Your Own Family 
and Your Own Home 








In co-operation with the Liberty Loan Committee this adver- 
tisement is published by 


SPLITDORF ELECTRICAL COMPANY 


Newark, New Jersey 
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The Mark of a Quality Ball Bearing 


HERE is no type of 
bearing that reduces 
friction so completely 
as a ball bearing, nor 
is there any other type 
of bearing that oper- 

ates so efficiently as SKF. 
Don’t use substitutes for ball 
bearings or substitutes for SKF. 


533¢ F” BALL‘ BEARING: CO. 


HARTFORD 368 CONN. 


SAFETY FIRST 
SELF-ALIGNMENT 


_Aratomatically hi 
Self Alignin I 
with e | Ig he 








350 











AVIATION 


April 15, 1918 














SEND AI? Dy Re Cte Ate 


Roa A 


SOAR PIL: 


Sina 


Wil LP 


Ke BY 


Our army and navy are the protectors and the only 
protectors of your home—your family—your in- 
come—your property. 

What will become of you and yours if these pro- 
tectors are weakened and rendered insufficient to 
their task? 

They will not be defeated by the enemy. 

The only way they can be defeated or weakened 
is through your failure to support them with ships, 
food, weapons, ammunitions, clothing and supplies. 

Your life, your business, the future of your 
family, may depend upon how much real effort and 
sacrifice vou make to inverse «:. 


Liberty Bonds 





In utilizing this advertisement to talk Liberty Bonds rather 
than our own business, we do so in the firm belief that there 
will be ttle of either pleasure or profit in our business or 
any American business unless Liberty wins this war. 


SPERRY GYROSCOPE COMPANY 
Brooklyn, New York 
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The parts shown on this page are used 


in AEROPLANE CONSTRUCTION 
—All being manufactured on AUTO- 
MATIC MACHINES from our COLD 
DRAWN 3’2% NICKEL STEEL. 


When you desire 


342% NICKEL STEEL 


which will be uniform in quality 


Write or W tes 
Oro ER Che frtz - Pier Ie On . Wenn 


1001 Ford Bidg., Detroit, Mich. 
Pittsburgh, Pennsylvania 


801 Conover Bldg.,Dayton, Ohi ‘6 ” 
* > . % STEEL OF QUALITY 591 Ellicott Square Bldg. 


617 Merchants Bank Building, 


Indianapolis, Indiana 2230-40 East Ninth Street, Gleneland 


Alftwell assorted stock carried in Cleveland 


Buffalo, New York 
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Put your money 
in this bank 


It’s the safest in the world. It pays you good 
interest. And your deposits in it help to insurea 
priceless heritage of freedom and peace for your 
children and your childrens’ children. 


To the limit of your 
resources 


Invest in the Third U. S. 


Liberty Loan 





“A HIGH STANDARD OF 
EXCELLENCE ” 


STANDARD AIRCRAFT COR- 
PORATION 


Elizabeth, New Jersey 
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When Lynite Pistons first began to 
supplant cast-iron in the airplane they 
were valued principally because they 
were three times as light. But impor- 
tant as is their advantage in weight, it is 
scarcely more important than another 
property which has come to be better 
and better appreciated. 


This is the ability of Lynite to conduct 
heat twice as fast as cast-iron. 


The extremely high temperatures 
encountered in airplane-piston service 
make the remarkable thermal efficiency 
of Lynite most valuable. 


Piston Head Stays Cooler 


Because the heat is carried to the 
cylinder walls much more rapidly, the 
head of a Lynite Piston is compar- 
atively cool when that of cast-iron pis- 
tons would be red hot. This reduces 
carbon and the danger of pre-ignition. 
Thus it enables the engineer to increase 
compression and effect fuel economy. 


This thermal efficiency also means a 
great reduction in carbon deposit not 
only on top but also underneath the 
piston head, from which it would drop 
into the oil in the crank-case. 


With Lynite Pistons, it is possible to 
operate efficiently under conditions that 
no cast-iron piston could meet, for with 
cast-iron pistons in the cylinders the 
temperature would be excessively high. 


Many Other Lynite Advantages 


To secure the same degree of heat conduc- 
tivity with cast-iron, it would be necessary to 
make pistons not three times but six times the 
weight of Lynite Pistons. In most cases, of 
course, this would be impossible. Even where 
it could be done, it would mean showing up in 
still stronger color all the advantages of Lynite. 


It would mean increasing the size of con- 
necting rod, crankshaft, bearings and other 
parts, resulting in a larger, more costly engine. 


It would mean lowered engine-speed. 


It would mean much greater vibration, with 
all its consequent disadvantages. 


It would mean increased bearing pressures. 


Superior cooling quality is one of the major 
reasons for the use of Ly nite Pistons by Curtiss, 
Hall-Scott, Thomas-Morse, Duesenberg, Kessler 
and other airplane and aviation engine makers, 
as well as by many automobile builders. 


For brass and bronze castings of all kinds, 
including bushings and bearings, use 
Lynux Alloys. Made in the most scien- 
tifically operated foundries in the country. 


THE ALUMINUM CASTINGS COMPANY 
LYNITE and LYNUX Castings 
Cleveland Detroit Buffalo Manitowoc, Wis. 
Fairfield, Conn. 
Address Dept. 144, Cleveland 
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orth Fighting For? 


HALL this little girl grow up in the sort of 

American home we know, healthy and 
happy? Shall she have the advantage of 
living and learning in a free land,.under free 
institutions? Shall such children develop into 
Liberty-loving citizens that a free America 
may be proud of? 


For over two hundred years Americans 
have fought valiantly, and died gallantly, to 
win for themselves and hand down to their 
posterity the blessings of liberty, justice, self- 
government and equal opportunity. This 
precious heritage, bought at so great a price, 
is now threatened. 


The question which today confronts America as a nation, and 
you as an individual, is whether or not a free 
America is worth fighting for 


Are American children in this and all 
future generations to receive unimpaired the 
legacy of freedom of which we are now the 
custodians, or shall their country be turned 


over bodily to the brutal, rapacious, power- 
mad enemy which has forced us into this war? 

This question cannot be answered by word 
of mouth, but by deeds alone. 


Let your answer be your investment in 


Liberty Bonds! 





45 Eleventh Street 





In co-operation with the Liberty Loan Committee this ¢ 
vertisement is published by 


GROVER C. LOENING 
Long Island City, N. 
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self- We manufacture the following parts for airplanes 
This 


“1 All Standard Types of Turnbuckles 
Tie Rods and Clevises 
Thimbles Bolts 


and Clevis Pins 
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THE 


DAYTON METAL PRODUCTS CO. 


DAYTON, OHIO, U. S. A. 
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YOU are asked to save every 


cent not needed for your rea- 
sonable support and physical 
well being—this is thrift 
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But A Blessing 


HRIFT requires the exercise of restraint 
and self-denial—qualities without which 
you cannot achieve the success in life which it 
is your ambition to achieve, and for the lack of 
which you are likely to suffer in later years. 
The money you acquire by thrift you are 
asked to loan—not give—to your country. 
It will come back to you when you may need 


it far more than you do now, and you will be 
paid interest for its use. 


This war is a frightful thing, but it may prove of ines- 
timable benefit to you, if it teaches you the good habit 
of thrift. Start the habit by investing in 


Liberty Bonds 


In co-operation with the Liberty Loan Com- 
mittee this advertisement is published by 


L. W. FERDINAND & COMPANY 


Boston, Massachusetts 
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in War as in Peace 


The leading Aeroplane builders of 
America use Fedders Radiators as stand- 
ard factory equipment, just as— 


A great majority of the leading Amer- 
ican passengers cars and motor trucks 
are regularly equipped with Fedders 
Radiators year after year. 

Let Fedders help solve your problems with 


this new Radiator—designed expressly for 
Aeroplane service. 


We are especially prepared to make 
prompt shipments on any desired quan- 
tity of JN4D and JN4H radiators. 
FEDDERS MFG. CO., INC., 
Buffalo, New York 


Will You Invest 
Your Money With 
Uncle Sam Now? 


Or Let Germany 
Take It Away 
From You Later? 


Ie mo — 
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Be practical. Look squarely at the 
facts. We will either invest our 
money with Uncle Sam now, at 
good interest rates, to help him win 
this war, or we will give it up later 
to pay Germany’s war cost—and 
as much more as Germany chooses 
to collect. Invest in 


_ Liberty» 
Bonds 


Today 





In co-operation with the Liberty Loan Committee 
this advertisement is published by 


The Fafnir Bearing Co. 


New Britain, Conn. 
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RADIATORS 
i 


Livingston 
Aeronautical 
Radiators 


We manufacture radiators for 
all types of aeroplanes 


Our engineering department 
is at your service 


LIVINGSTON RADIATOR & 
MFG. CO. 
ESTABLISHED 1903 
75th Street and Amsterdam Ave. 
New York City 
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WM. HARLAND & SON 


Varnish Makers since 1791 
Manufacturers of 


AIR-SPAR 
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UEEN INS. CO. 


OF AMERICA, 84 William Street, New York City 


Established 1891 


Fire, Automobile, Sprinkler Leakage, 
Windstorm, Explosion, Use and Occupancy 





INSURANCE ON 


AIRPLANES « 
SEAPLANES 


HIS is a floating policy, covering the plane while in flight, or upon 

the earth, or in any building, or in or upon any inland body of 

water, or in or over the coastal waters in the United States, exclud- 
ing Alaska, Porto Rico and Hawaiian Islands, against the risk of fire; also 
covering the plane while being shipped in any conveyance by land or 
water, within the limits of the policy, against the burning, sinking, derail- 
ment or collision of the conveyance. 


STATEMENT JANUARY 1, 1918 





Tatas DOA. osc snes one $13,422,862.51 
BD. nk co nntcean ae een 9,190,793.64 
Perr rere ee 4,.232,068.87 
"38 st RDA 2,000,000,00 
Net Surplus to Policyholders.... 6,232,068.87 
New York Department - - 84 William Street, New York Marine Department - - - 84 William Street, New York 


Western Department, Chicago, Dlinois 
Southern Department, Atlanta, Georgia Pacific Coast Department, San Francisco 
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To Save the LivesofOur | 
Brothers and Sons | 


Invest in U.S. 





The supremely important busi- 


ness of America now is to win § 


| Manufacturing | 








Buffalo 











5, 191 


April 15, 1918 


AVIATION 


363 











COMPLETE 


Engineering and Construction 








i LONDON 


SERVICE 


This Corporation offers an exceptionally 
complete and comprehensive service in the 
designing, engineering and construction of 
manufacturing and industrial plants. 


Our Organization is composed of experts 
of broad experience in industrial development 
work throughout the entire world. Our Con- 
struction Department is at present engaged on 
the construction of the Langley field and other 
aviation fields for the United States Govern- 
ment, and we are in position to offer clients a 
prompt and efficient service in the execution 
of any type of work involved in the engineer- 
ing and construction of aviation fields or air- 
plane factories. 


We are also prepared to make expert inves- 
tigations and reports on going factories, with 
recommendations concerning possible im- 
provements or extensions to increase operat- 
ing efficiency. 


We solicit inquiries on engineering or con- 
struction problems. 


43 Exchange Place, New York 


| THE J. G. WHITE ENGINEERING CORPORATION 


CHICAGO 
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In this line every true American can 
and will help to win the war. Invest in 





Liberty Bonds ®> 


In co-operation with the Liberty Loan Committee this 
advertisement is published by 


WYMAN-GORDON COMPANY 


Worcester, Mass. 
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NEW 
ENDURANCE RECORD 
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Established by 


Union Airplane Motor 
at U. §. Aeronautical 
Testing Laboratory, 
Navy Yard, Washing- 
ton, D. C. 


Best previous record ex- 
ceeded by fifty per cent. 





ADO 








UNION GAS ENGINE COMPANY 


ESTABLISHED 1885 


OAKLAND - - - CALIFORNIA 
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CRANKSHAFT 
QUALITY 


Stands out as the one 
requirement today of 


the builder of 


AIRCRAFT and 
HIGH DUTY 
ENGINES 


Experience only can 
produce a product to 
equal these demands. 


Wyman-Gordon 
Company for many 
years, in their Re- 
search, as well as 
their Manufacturing 
Departments, have 
been developing 


along the lines that 
make them today 
able, without experi- 
ment, to supply 
crankshafts of 


UNQUESTIONED 
RELIABILITY 


Every stage in the 
production of a Wy- 
man-Gordon crank- 
shaft is subjected to 





BALL BEARINGS 


(Patented) 


The highest speeds in an airplane— 
many times the speed in any other 
part—are carried by the magneto and 
lighting generator. At high airplane 
speed, the speed of these accessories 
may reach tremendous figures. Is fur- 
ther argument needed to demonstrate 
the vital necessity of speedability in 
ignition and lighting apparatus? 


For years past, in America 
and abroad, in the magnetos 
and lighting generators in- 
variably identified with cars, 
trucks and airplanes of nota- 
ble dependability "NORMA" Ball 
Bearings have been the stand- 
ard bearings. Their pre- 
eminence in this field is the 
result of an unbroken record 
of satisfactory performance. 


Be SURE—See that your Electrical 
Accessories are “NORMA” Equipped 


April 15, 1913 


rigid inspection and THE NORMA COMPANY OF AMERICA 


tests guaranteeing a i799 BROADWAY NEW YORK 


high metallurgical 
quality. Ball, Reller, Thrus: and Combination Bearings. 


Careful attention to 
all orders; deliveries 
without delay. 


WYMAN-GORDON COMPANY 


WORCESTER, MASS. 
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[ Security in AIR COMPASS Construction 


VERTICAL TYPE 





CREAGH-OSBORNE 











Oscillations Lessened Vibrations are not 


by Liquid Mounting Transferred to card 


No Gimbal Rings Big Heeling Angle 





Reliable 


Accurate 





THE SPERRY GYROSCOPE COMPANY ™gnacic. xis, 707" 
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The Use of Cork in Aeronautics 
By Arthur K. Barnes 


Armstrong Cork Co. 


Designers, builders, and users of aireraft have all gained 
materially by the experience of men who have played an im- 
portant part in the development of the internal combustion 
engine as used in the automobile industry. Each material 
which enters into the construction of gas engines has played 
its part toward making those engines give more dependable 
performance and last longer than they formerly did. 

While gaskets may not be 
considered as relatively impor- 
tant in motor construction, they 
at least deserve the careful con- 
sideration of engineers who de- 
sire to eliminate the leakage 
that is so common where or- 
dinary fibrous materials are 
used. For this reason, it may 
be well to see just how cork 
has become a factor in the au- 
tomobile field, and promises 
to become equally important 
in aeronautics. Cork has for 
along time been manufactured 
into specialties for motor cars 
and its success in this field is 
best evidenced by the growing 
use of cork floats for carbu- 
retors, gasoline tanks, oil 
gauges, and cork composition 
gaskets and washers. Remark 
able progress has been made in 
the development of cork com- 
positions which would prove 
satisfactory in all cases where 
the temperature did not exceed 
212 deg. F. To be satisfactory 
in service, such a material has 
to be impervious to oil, gaso- 
line, grease and water, so that 
it may be kept in contact with 
these liquids for a long time 
without losing its effectiveness 
a a sealing agent. 


Cork Composition Gaskets 
The natural elastic properties 
of cork are increased in the Tue Oak Corx—A Navéte 


manufacture of cork composi- THE OvuTER BarRK OF THIS TREE IS THE CORK OF COMMERCE 


tion gaskets, and this quality 

makes them especially efficient when used between rough, un- 
even surfaces. Therefore, where cork gaskets are employed, it 
Bunnecessary to machine the flanges of the castings, or pressed 
steel stampings. The elasticity of cork gaskets is permanent, 
See age will not harden the material. Furthermore, cork is 
naturally non-absorbent and -will not became saturated by the 
action of liquids. It is unnecessary to evert evcessive pressure 
om these gaskets to insure tight joints. With fibrous materials, 
which are admittedly absorbent, seepage is bound to occur, 
regardless of how tight a joint may be pulled up. Since oil 
takage is a recognized source of e pense and annoyance, and 
the users of gas engines have come to demand tight joints, 
the use of cork gaskets has been found to be a most inexpensive 
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and, at the same time, a most efficient remedy for this trouble, 
especially where pressed steel pans and covers are employed. 

The constant resilience of cork to pressure has the effect of 
a lock washer in keeping the bolts tight. As a result, motors 
equipped with cork gaskets are free from the rattle which 
often develops from vibration. This is more noticeable, of 
course, in high-speed motors such as are necessary for aviation 

purposes. Then, too, fewer 
“bolts and bolt holes are re- 
quired because very smooth 
surfaces and excessive pressure 
are not needed. This condition 
is doubly advantageous, as it 
gives greater strength to the 
metal parts and eliminates con- 
siderable machining and assem- 
bling work. The savings thus 
effected are often sufficient to 
make up for the additional cost 
of the gaskets themselves. 

One of the most successful 
uses of cork gaskets has been 
between erank case and oil 
pan. These gaskets should be 
thick enough to make a good 
fill between bolt holes with a 
moderate amount of compres- 
sion. Extra pressure may be 
added if desirable, since the 
cork will compress to the thick- 
ness of paper around the bolts. 
Any spring which may be pres- 
ent in the metal is taken up by 
the elasticity of the cork, so 
that tight joints are insured 
not only during bench tests, 
but in actual service as well. 

If boiling water or steam is 
kept in contact with the flat 
face of a cork gasket for any 
length of time, damage results. 
Where these gaskets are used 
between metal surfaces under 
pressure, however, they will 
withstand the temperature of 
voiling water or slightly higher. 
This is proved by the success- 
ful use of cork gaskets between 
the top and bottom plates of assembled radiators on motor 
trucks, and also between pressed steel water outlet and inlet 
manifolds, baffle plates, and motor head stampings. 

Some other applications of cork gaskets are recommended 
by prominent motor builders, as a result of their experience. 
On cover plates for timing gears, valve compartments, trans- 
missions, oil pumps, crank ease accessories, clutch and fly 
wheel hand-hole covers, carburetor intake manifolds, differen- 
tial housings, and various other parts, cork gaskets have stood 
up most satisfactorily under all kinds of service tests.. They 
are easily applied with a thin coating of shellac or water- 
proot cement, spread over one of the contact surfaces. Care 
should be taken against the use of too much cement since it 
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will squeeze through the bolt holes and cause the gasket to 
stick on both sides instead of one. Before the parts are as- 
sembled, the gasket should be weighted down until the shellac 
is thoroughly dried. 
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VALVE COVER 

















GASKETS 


Other Uses for Cork 


There is a growing use of composition cork washers, which 
prevents rattling and the entrance of dust and dirt. They are 
also used in stuffing boxes where the speed of the shaft is not 
rapid enough to generate heat greater than that of boiling 

water. When used for purposes of this kind, cork washers 
not only keep dust and dirt outside, but prevent leakage of oil 
and grease. 

Cork gaskets are also being used to prevent fan belts from 
slipping. It is needless to mention the undesirable action of 
a belt which slips on a fan pulley and allows the motor to be- 
come heated. If the pulley rim is covered with cork the fan 
will be driven at full speed, all the time, without slippage. 

Besides being used for gaskets, is manufactured 
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floats for carburetors, oil gauges and gasoline gauges. These are 
most always made of natural cork rather than of a composi- 
tion, but their manufacture is necessarily varied because of 
the individual specifications to be followed. To give the best 
results, these floats should be heavily coated with shellae and 
thoroughly dried before being used. Natural cork is often 
utilized for clutch inserts, plugs for wire conduits and spark 
plug holes, ete. Strips of natural cork or of cork composition 
are often used as a cushion in body joints, and it seems reason- 
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able to believe that this use could be profitably promoted jy 
the construction of airplanes. 

While it has not yet been adopted commercially, composi- 
tion cork has proved satisfactory in all kinds of shop tests ag 
a material for clutch facings, because of its unusually high 


Gasoline and Oil Floats 


Carburetor Floats 


NATURAL CorK FLOATS 


céefficient of friction. Cork has showed itself to be 
to leather under the trying conditions of clutch use. 

All of the uses of cork have not been described here by 
any means, but a fair idea has been given of the functions 
which it performs in motors. For the benefit of those who may 
not be familiar with cork as a natural product, it may be said 
in conelusion that it is the outer bark of the cork oak tree, 
which flourishes in Spain, Portugal, and other Mediterranean 
countries. This bark is the most valuable part of the tree and 
is removed every eight or ten years. The tree begins to 
produce its best bark at the age of forty years. In stripping 
it, great skill is required to prevent injury to the inner skin, 
for such injury might kill the tree. Cork bark varies from 
one-half to two inches thickness. One tree yields from 25 
to 200 pounds at a stripping. 
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The Use of Jigs in Airplane Manufacture* 
By R. Borlase Matthews, Wh. Ex., A.M.LC.E., M.LE.E., F.AE.S. 


A new industry calls for new methods—autres jours, autres 
meurs—and the airplane industry is therefore not exceptional 
in demanding many departures from recognized woodworking 


practice. In the first place the number of machines required 
today is so large that their construction should be described 
gs a manufacturing rather than a building operation. That 
isto say, they should preferably be almost entirely put together 
by the aid of accurate machinery instead of being dependent 
to such an extent upon the skill of the individual workman, 
in trying and fitting one part to another until the whole is 
built up. In this connection it may be remarked that the 
design of the metal fittings for airplanes is not’such as to call 
for any radical departure from previous high class small metal 
working practice. It is the woodworking side of the business 
which presents the new scope for initiative. It is this latter 
aspect, therefore, which will be considered here. 

The underlying ideal of the modernized system now advo- 
cated is that the arrangement of the work and the facili- 
ties for economically carrying it out should be planned and 
designed in the office as distinct from the shops where the 
actual work is done. For a great number of years it has been 
realized in engineering establishments that drawings are essen- 
tial and economical, likewise sooner or later it will be appre- 
dated that drawings of jigs and fixtures are just as necessary. 

It may be mentioned in passing, that since the subject is 
treated as a whole, all the points raised, would obviously not 
necessarily be applied to the manufacture of one particular 
type of machine, as so much depends upon circumstances, the 
ze of the order, the probabilities of modifications in design 
during progress, ete. 

Definition of Jigs and Fixtures 

The distinction between a jig and a fixture is not an easy 
one to define, as it is difficult to say where one ends and the 
other begins. A jig is a device which either holds, or is held 
on to the work, and at the same time incorporates guides for 
the various cutting tools; whereas a fixture holds the work 
while the eutting tools are in operation, but does not contain 
any special arrangements for guiding the cutting tools. In 
other words, a fixture is usually a device which must be entirely 
held or fixed to the machine on which the operation is per- 
fomed. The term fixture is often, however, also applied to 
asembling arrangements of larger size, which form complete 
wits in themselves and are generally permanently attached 
to concrete foundations. Gages must, of course, not be econ- 
founded with jigs. 


A Comparison Between Engine and Airplane Manufacture 
In manufacturing engines in quantities it has long been 
the practice to use jigs and fixtures in order to speed up pro- 
duction and also to ensure correctness of output. But up to 
the present, in airplane manufacture, this practice has not 
been adopted to such an extent as it might have been, with the 
result that it takes very much longer to turn out an airplane 
than is necessary. This delay arises, both in production of 
detail parts and also in the assembly of units and complete 
machines. Considerable time is lost throughout, in trying and 
itting the parts into their correct relation, owing to errors in 
making the details. 

For example, assume that in an engine two parts are re- 
quired to be bolted together. These parts are not clamped 
logether and then drilled both at the same time, nor is one part 
inlled and the other clamped up to it and drilled through the 
irst. Both parts are drilled separately in jigs. This may be 
done in a separate department, or even in a separate factory, 
and still the parts will bolt together in their correct relation. 
But in the majority of airplane works quite a different state 
o affairs exists. Take, for example, the case of spars which 
have to have metal brackets attached to clamp up to other 
parts. Here the metal parts are placed over the spars when 
they have been put in position relative to other parts. The 
spar is then drilled through holes already drilled in the metal 
parts. This entails much difficulty, because the job is in- 
aeeessible; it also promotes inaccuracy, owing to the operator 
= 
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having to drill from both sides to ensure that there will be a 
clear way for the bolts through both sides. All this trouble- 
some work and subsequent delay would be avoided were the 
spars and metal parts drilled in jigs. All that would then 
be necessary would be to push the bolts and tighten up. 

Again, take the spindling of spars. For the sake of com- 
parison, the milling of straight metal parts may be considered, 
when the work travels on a horizontal table against the cutter. 
Here the length to be machined is controlled by stops. In the 
spindling of spars the job should be placed in a jig having 
stops upon it, so that it is impossible for the cutter to operate 
except where it is so desired. By proper design of the jig, the 
cut out portions will come in correct relation to the overall 
length and depth. 

In cutting form or taper shapes, as, for example, the nose 
pieces on rotary engines, forming plates are used to compel 
the tool and the work to move in such a manner that the 
desired finished form is arrived at. This principle might well 
be adopted in woodworking, when parts have to be spindled 
to some special form or taper. The jig would be made with a 
“former” for bearing against the spindle, which will only 
allow the cutter to operate in such a way as to produce the 
desired shape. 

The “former” idea should be extended to cover work on 
the band saw, either for roughing to shape or for finished 
work when the saw finish is good enough. 

For the use of such “ forming” jigs on spindling machines, 
the “former” should bear against a ball bearing embracing 
the spindle. This will very much reduce the wear on the 
“former” and so ensure a much longer life for the jig as 
regards accuracy. 

Of course, these “formers” entirely do away with the 
necessity for marking out shapes, entailing, as the latter opera- 
tion does, a great amount of time. 

The various units that go to make up a complete machine 
should be assembled in a jig. The jig should hold each unit by 
at least two locating points. The units, when held in the jig, 
will all come into their correct relative positions. All that will 
then have to be done will be to belt up, through holes drilled 
in the jigs used for making the parts. 

Careful consideration as to the cost of production must be 
given before setting about the design of a jig or fixture, as 
obviously it is absurd if the cost of the jig is in excess of the 
anticipated gain. The only exception that would permit of 
the employment of a jig, which did not comply with the above 
conditions, is where accuracy of parts is of such importance 
as to make interchangeability of these parts absolutely 
essential. 

Time and Cost Saved by Use of Jigs 


As an illustration of time saving, many airplanes could be 
made in three-fifths of the present time required, if proper 
jigs and fixtures were in existence. The cost would be reduced 
by something like 25 per cent, this estimate being based upon 
a small number of machines, say 250. On a larger number, 
say 1000, the saving in labor would be about 50 per cent, and 
naturally the saving in labor means increased speed in pro- 
duetion. 

As a detail example of economy the elevator of a certain 
machine used to cost in labor alone £2 10s. 0d.; this was imme- 
diately reduced to under a sovereign on the introduction of 
proper jigs. Many other similar cases could be cited. 


Jig and Fixture Drawings 


A modern airplane requires at least 1200 jigs and fixtures. 
It is obvious that to make so large a number with accuracy, 
and to ensure that the right number are ordered, these jigs 
should be made to drawings. At present the comparatively 
few jigs that are employed are, as a rule, made to the shop 
foreman’s more or less crude ideas. It therefore follows, that 
when some machine or parts of machines are made by more 
than one sub-contractor, there will, assuming all sub-con- 
tractors work to jigs, be as many different types or styles of 
jigs to do the same job. Each of these different jigs, to do 
the same job, is the result of separate thought. 

Here, obviously, is an opportunity for economizing time, 
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for if the jig had been properly designed in a drawing office, 
all that would have been necessary would have been to have 
sent a copy of the jig drawing to all sub-contractors, who 
would then have made their jigs without wasting time in 
thought and consideration. 


The Need of Organized Design 


In accordance with well tried principles, sometimes known in 
the aggregate as Taylorism (out of compliment to the original 
investigator), it is clear that if work is to be earried out 
according to scientific laws, the management must be so organ- 
ized as to execute itself much of the planning formerly left 
to the initiative of the individual workman. The older method 
of works management has been described as that of “ initiative 
and incentive,” the underlying philosophy of which necessarily 
leaves the detail solution of daily problems to the man at the 
bench. The incentive offered in this way, in return for in- 
itiative, is merely monetary reward. The method is faulty, 
because the workman’s whole time should be actually taken in 
doing work with his hands. Even if he had the necessary 
education and habits of generalization in his thought, he lacks 
the time and the opportunity for the development of the under- 
lying scientific principles, and without these much effort can 
be frittered away. Again, any actual development of appli- 
cations by an individual worker is not easily disseminated 
amongst others. Under scientific management exact scientific 
knowledge and methods must earlier or later replace rule-of- 
thumb ways everywhere. It may be fairly stated that the 
days have passed when an individual man of strong person- 
ality can do big things without the assistance of others. 
Rather, the present age is one of cooperative specialization, in 
which all great achievements are accomplished, and will con- 
tinue to be, by that type of cooperation in which each man 
performs the function for which he is best suited, preserving 
fully his own individuality, and losing none of his originality 
and proper personal initiative. At the same time, however, 
he must be controlled by and must work harmoniously with his 
fellow men. 


The Application of Organized Design 


The application of scientific principles is naturally just as 
important in airplane manufacture as in any other branch of 


industry. It has its own special difficulties, but that is all the 
more reason that steps should be taken to effectively combat 
them. One of the strongest arguments brought forward 
against the adoption of a well developed jigging system for 
airplane construction, is that in the present stage of the art, 
developments are so rapid and so many modifications have to 
be introduced in the machines that it is impossible to evolve a 
reasonable system of manufacture. The reply to this is, of 
course, that the design details of the jigging system must be 
so elastic as to permit of the introduction of modifications 
without delaying the progress of work. This only means that 
all the greater forethought and intelligence must be exercised, 
and further emphasizes the fact that airplane designs must be 
prepared by practical specialists. From the foregoing re- 
marks it will be gathered that airplane jig designs cannot 
always be as simple as might be desired, since the jigs must be 
so constructed as to be readily and quickly altered, with a 
minimum expenditure of time and material, to conform to any 
required modifications. After all, the general run of modi- 
fication only affects minor details as a rule, hence the modi- 
fication bugbear is not so serious a matter as it might appear 
to be at the first encounter, especially as only too many altera- 
tions are merely made to facilitate manufacture. 

The existence of a jig and fixture drawing office would con- 
stitute a most valuable check upon the drawings, and would 
prevent many of the mistakes which have gone through to the 
shops in the past. This, in itself, would almost be worth the 
small extra staff and expense. 

It has been estimated that during the life of many airplanes 
something like 400 modifications have to be incorporated, most 
of which are to correct drawing office errors and to overcome 
manufacturing troubles. A very considerable portion of these 
would be eliminated if jigs and fixtures were designed concur- 
rently with the working drawings of the machines. As regards 
the elimination of manufacturing difficulties, it might be men- 
tioned that one particular airplane could be manufactured in 
one-third the time it now takes if only the mechanical details 
were more united to manufacturing processes. 
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The obvious moral of the foregoing is that jigs and fixture 
should be designed by a drawing office fully conversant with 
the whole design of the machine, including engine fittings and 
the fitting of the various instruments. To post all the shops 
and sub-contractors with this mass of information woul 
obviously take a tremendous lot of time. Therefore it is clea 
that all the jigs for a machine should be designed by one dray. 
ing office and drawings and instructions distributed to the 
various shops and sub-contractors. 

This centralizing of jig design has the great advantage 
besides time saved in actual design, that all manufacturers will 
be posted as to the best way to make machines, having dye 
regard to speed of production and soundness of job. 

Another strong reason for a jig designing department is that 
the smaller airplane manufacturers, as a whole, are not me. 
chanical engineers, and have had no experience upon which 
to fall back in designing jigs. In fact, many of them fail 
to appreciate that any speeding up of output could be attained 
by the extended use of jigs. This is due to the fact that in 
their experience, previous work of a different nature, they did 
not feel the need of such aids, as their work was more varied, 


Classification of Jigs and Fixtures 


It has already been mentioned that at least 1200 jigs and 
fixtures are necessary for the manufacture of a modern air- 
plane. In fact (including jigs for metal fittings) one maker 
employs 5000 to great advantage. Henee, it will be of interest 
to consider the classification of a modern equipment. 


1—Parts Jas 

(a) Mill Jigs —For sawing, spindling, ete., parts to their 
exact size. 

(6) Drilling Jigs—For drilling all the hoies called for on 
the fittings, the necessary bolt holes and the entering holes 
for large wood screws. 

(c) Parts Jigs.—¥or completing the small built up parts, 
ready for attachment to components. 


2—COMPONENT JIGS 

(a) Building Jigs.—For assembling the various parts into 
a component (such as ribs, ammunition carriers, etc.). 

(b) Taping and Varnishing Jigs—For assisting in the 
quick winding of tape where necessary and for presenting 
the component in the best possible way for doping and var- 
nishing. ‘These jigs usually take the form of two center 
points on which the work rotates. 


3—UnIrT JIGS AND FIXTURES 

(a) Unit Assembling Jigs—For assembling parts and 
components into a unit (such as wings, bodies, ailerons, tail 
planes, ete.). These should locate the exact position for each 
part; and the parts, if made correctly, need not be touched 
by hand, the only work necessary being the insertion of 
necessary bolts, screws, ete., and wiring. 

(b) Unit Fixtures——Take the form of benches specially 
made for a certain process, such as covering with fabric, 
doping, ete., designed to facilitate rapid handling of the 
unit in construction. 


4—E RECTION FIxTuRES 
Are constructed to facilitate assembly of the units to the 
complete machine. A cradle should take the body in its 
correct position, giving access for affixing the underearriag®, 
the tail skid, and the planes. A supplementary fixture gives 
the exact position of the wings at the tips and body, and 
obviates the difficulty of correctly pitching the dihedral, 
using plumb lines, ete. A tension gage or tautometer shoul 
be used to determine the tautness of wiring, and by careful 
application a much better rigging will be ensured than 1s 
secured by the old method of straining until the correct 
alignment is secured. 
The Principles of Design of Jigs and Fixtures 
The general principles that must be followed out in laying 
out a jig or fixture is to decide upon the locating points of the 
outline of the clamping or holding arrangements. It should 
be borne in mind that these latter devices must be as quick 
acting as possible, and for rough work (i. e., the early opera 
tions) some of the locating points will have to be made ad 
justable. Each jig should be so arranged that the work eat 
only be inserted in the correct way. The ideal method of ar- 
ranging the clamping and fixing devices is by placing them ™ 





15, 1918 


fixtures 
nt with 
88 and 
» shops 
would 
Ss clear 
' draw- 
to the 


intage, 
Ts will 
ig due 


is that 
ot me. 
which 
m fail 
tained 
hat in 
ey did 
varied, 


Ss and 
n air- 
maker 
terest 


their 


or on 
holes 


arts, 


: into 


1 the 
iting 

var- 
enter 


and 
tail 
each 
ched 


n of 


ially 
brie, 
the 


the 
its 
age, 
ives 
and 
lral, 
yuld 
eful 
n is 
rect 


ing 
the 
uld 
ick 
ra- 


' or bins. 


April 15, 1918 


the best position to resist the pressure of the cutting tools, 
that is, all clamps and fixing devices should be integral parts. 
At the same time complication must be avoided, as one of the 
objects of a good jig is to eliminate highly skilled labor. 
Effective support must be provided opposite to surfaces that 
contain guide bushings. If possible, the jig should be so de- 
signed that all the locating points are visible to. the operator 
when placing the work in position. Suitable clearance must 
be provided for the escape of euttings and chips. Auxiliary 
devices that facilitate the manipulation of the jig, such as 
handles, should be provided whenever they assist in shortening 
the time required. 

Many works claim to have very good jig equipments. Un- 
fortunately, however, when the matter is probed into by any 
one who really knows the full application of this method of 
manufacture, the reverse is only too often found to be the 
ease. The usual much-lauded jig equipment generally only 
comprises 2 comparatively small number (i. e., in regard to the 
1200 or so previously mentioned as necessary) of so-called 
hoard jigs. These consist of flat boards fitted with positioning 
stops and cam clamps. There is perhaps no more simple and 
yseful all-round type of jig than this, and it is very widely 
ysed in many most ingenious modifications. Unfortunately, 
however, it is often incorrectly employed, being used as a 
gaging jig rather than an assembling device. That is to say, 
a carpenter’s bench is placed alongside, and strips of ready 
planed wood are tried out to length and fitted in place by the 
handicratt of the workman. In good modern jig practice, 
hand tools are entirely prohibited. The reason for this is that 
all parts, however small, should be made in their own particu- 
lar jigs. If at any time it is discovered that a part does not 
fit correctly into its proper place, hand tools must not be used 
to correct the deficiency, but rather the fault which caused the 
defeet must be eliminated from the worn or incorrect jig orig- 
inally used to make that part. 

A description of the whole art of the design of jigs and fix- 
tures would require a voluminous treatise. As neither space 
nor time will permit of such full treatment here, it is proposed 
to summarize in the form of a running commentary a few of 
the main points that are often overlooked. 


Saw Mill Jigs 


A great deal of subsequent work can be saved if the pre- 
liminary rough sawing is done to close limits of the finished 
sizes. This can be accomplished by means of suitable jigs, 
which can be clamped on to the timber and serve as guides. 
During sawing, the guiding portions would be kept by the 
sawyer in contact with fences on the saw bench. 

Spindling Machines 

With the aid of carefully thought out jigs these machines 
are invaluable to an airplane manufacturer. At the present 
time they are not utilized to anything like the extent to which 
they should be for lack of jigs. Preferably suitable ball races 
should be tixed on the projecting portions of the spindles for 
the jigs to bear against and thus reduce jig wear to a minimum. 
As far as is feasible safety tool holders should be employed, 
for not only are they a protection to the operator, but they 
also facilitate the setting of the tool and the cutting edge is 
more easily arranged at the best cutting angle. 

No hand tool work should be permitted in an airplane fac- 
tory. Henee, all parts, even the smallest, should be made on 
spindling machines of some kind. With the aid of proper jigs 
it is really wonderful what work can be done in this direction. 
For light work it is not essential to employ the heavy standard 
spindling machines, as some manufacturers have successfully 
employed short ball-bearing shafts, which have been fixed in 
avertical position on stout wood framework. 

Jigs for small parts should be so constructed that several 
pieces may be spindled at the same time; if the clamping ar- 
rangements are adequate, the several pieces will lie flat and the 
finished shapes will be identical. 


Color Scheme 


‘These various small pieces should bé stored in separate boxes 
All the boxes or bins containing the pieces for one 
particular component should.be painted a distinctive color or 
combination of colors. The jig in which these parts are assem- 
bled should be painted the same color or combination of colors. 
This materially assists the operatives, and is a scheme which 
might be standardized throughout the country. 


AVIATION 


‘in airplane work. 


37: 


Tools and Gages 


All special form eutters should be made to designs prepared 
in the jig and fixture drawing office. This will ensure all sub- 
contractors turning out identical parts. The tools should be 
set in the various machines to gages and not to pattern parts. 
These gages should be designed in the drawing office. Then 
all sub-contractors would have to set their tools to perform 
exactly the same work, and incidentally save considerable time. 

All cutters and gages should be made in quantities in a tool- 
room, similar to an engineering works tool-room. An operator 
should not be allowed to do anything to a tool more than just 
to stone it up in position. The tools should be set in the 
spindle to a gage and not to a pattern part. By this means 
any number of sub-contractors will be in a better position to 
produce identical part¢. 

All tools and gages should be made to special drawings and 
not according to the operator’s ideas in the various shops. 
Thus, a complete record is kept of how to do a job, and it is 
an easy thing to start a new workman in the way he should go. 

If proper use is made of jigs, tools and gages, it will be 
impossible to turn out work that is not correct, although the 
worker may have no experience of airplane work at all. 


Special Tool Steels 


It is put forward that undoubtedly superior steels should be 
employed for wood working than those now utilized. This 
would permit of the machine tools operating at higher speeds 
than they do at present, which would result both in a bigger 
output and better work. Machines which now run at 5000 
r.p.m. could be speeded up to something like 7000 r.p.m. It is 
true that this would shorten the life of each machine, but much 
better and quicker work would be done. 


Special Shop to Make Jigs, Tools and Gages 


It is suggested that since most airplane sub-contractors have 
no tool-room facilities, a special jig and tool shop should be 
run in connection with the drawing office to manufacture all 
tools, jigs, ete., which sub-contractors are not in a position to 
make for themselves. Then tools and. gages could be turned 
out in quantities and sub-contractors would be assured of a 
good supply to assist them in their efforts to attain maximum 
production. 

Much could certainly be learned from metal milling practice 
that could advantageously be applied to the operation of 
spindling machines. In fact, inverted spindle machines with 
face cutters are already in use. Horizontal spindles could also 
undoubtedly be employed with advantage. 


Drilling Jigs 
Much greater accuracy could be secured by making the guide 
bushes for the drills of proper length, relative to the size of 
the drill. At present many drilling jigs do little more than 
serve to indicate the position of the holes—there is insufficient 
bearing to take care of the truth of the drilling. 


Limits 

As in the case of metal working, absolute accuracy in wood- 
working is not only impossible, but also unnecessary. Hence, 
maximum and minimum limits are required for all dimensions 
These limits are naturally much wider than 
those essential for metal work. For bolt holes they are usually 
of the order of plus or minus 0.01 in. For lengths of under 
three feet the allowance is normally plus or minus 0.03 in.; 
for longer pieces the allowance is increased 0.01 per foot; due 
diseretion being exercised according to the cireumstances; for 
instanee, on aileron hinge joints of, say, eight feet or so, it 
would not be more than 0.04 to 0.05 in., with present-day de- 
signs. However, hinge design is a matter that should receive 
more attention. There is a tendency for spars to warp across 
the grain if exposed to bad weather conditions, hence a limit 
of 0.05 in. is usually provided to counteract these atmospheric 
effects. 

When seasoned wood has been milled it should be laid aside 
for about ten days and then drilled by jig before the fittings 
are assembled. It will then be found that no trouble will be 
experienced when the parts are fitted together, as there will be 
no appreciable shrinkage under these conditions. 


Board Jigs 


Small pieces are generally put together to form components 
on a board jig. This consists of a board on which small posi- 








tioned pieces of wood (or in some eases metal) and locking 
turn buttons are fixed in such a way that a piece of wood 
placed round the outside or inside will assume the required 
curve. If these boards were built up on some sort of box 
frame, or series of small boxes, and the ordinate length stops 
fixed to sliding pieces, these boards could be turned out in 
quantities and merely adjusted to the various ribs. This would 
save considerable time in setting up the board, and when a 
particular rib was finished the board would not be serap, but 
could be readjusted to fresh parts. 

In the case of board jigs for holding pieces together when 
glued, the curve must be cut from a board so as to give contact 
along the whole ontside member. Clamping cams, or turn 
buttons, for board jigs, should be standardized and turned out 
in quantities so that they can be supplied from stock. These 
sams should be designed so that they will give a grip that is 
not too sudden. One of the best designs is that of an eccentric 
“ comma.” 

Unit Assembly Jigs 

The wings, tail planes, ete., should be fitted together in a 
jig, so designed, that both sides can be worked on and in such 
a way that it is impossible to assemble a portion in the wrong 
manner. For glueing operations a number of similar jigs are 
often required, so that sufficient time may be allowed for the 
glue to set without holding up the workpeople. Glued portions 
should be clamped together until set. On large assembly jigs 
the design of suitable clamping devices affords exercise for 
much ingenuity. 

A matter that is often overlooked in airplane erection is the 
necessity for cramping together, under considerable pressure, 
all members which have been cut across the grain in the process 
of manufacture. The reason for this is, that however well set 
the saw may be, it always leaves a soft, fibrous mass at the end 
of a piece of wood when cross-cutting it. Heavy pressure will 
bed the ends of sawn members together. In the ease of air- 
planes, which are assembled without proper cramping arrange- 
ments, it is found that all the tie wires become slack after one 
or two landings. This is undoubtedly due to the giving of the 
unbedded ends of the various members. 

Jigs should be so designed, as a rule, that no operation on 
them will require more than, say, two hours’s work at a time. 
Such an arrangement greatly facilitates the passage of work 
through the shops. 

A fixture is in use in several works in which the wings are 
placed with the correct incidence and dihedral angles. The 
wires are then strained so that the leading edge assumes such 
a position relative to a fixed point on the jig that the wing 
takes up its correct form. The wings are then sent for cover- 
ing and doping, and it is found that they very seldom require 
any adjustment when fitting to fuselage. This, of course, 
means that wings can be made in quantities and stored, to be 
withdrawn as required, whether as spares or for fitting to new 
machines. Some such jigs should be used in the final erection 
of wings on a machine to ensure that they take up their correet 
position. To speed up the work, a tautness meter may well 
be used for rapidly testing the straining of the wires. 

In one type of fixture, the rear portion of the body is fixed 
on a sliding table, to have the rudder post fitted dead square 
and central. There are also guides, so that the four front ends 
of the longerons may be cut off square relatively to the rudder 
post and to the correct length. The rear portion is then a 
complete unit, ready to be fixed to the rest of the machine 
without any further fitting. This is a most desirable fixture 
and should be used whenever applicable. In the case of large 
machines, the sliding tables should be on the floor level so as 
to make the job easily accessible. 

Erection Fixtures 

The whole machine (not necessarily always including the 
wings and underearriage) should be finally erected in a spe- 
cially constructed fixture. This usually consists of a large 
surface plate or a concrete foundation, with brackets fixed so 
that the various units must come into their correct relative 
positions. Less reliable forms consist of timber structures. 

Conclusion 

There seems to be no doubt but that for even the building 
of a small number of airplanes considerable use should be 
made of both part and component jigs. If the number is in 
the neighborhood of 50 or so, the utilization of quite a number 
of unit jigs will be advisable, while for anything over 250 
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machines, jigging can be carried to a considerable extent yig, 
great advantage, including more or less elaborate erection fy. 
tures. In fact, the only risk in thorough jigging may be said 
to be in the ease of erection fixtures, owing to changes jp ajp 
plane design. However, even these appliances can be designe 
upon an adjustable basis. 

Reference has been made earlier in this paper to the nee 
of organized design along modern scientific lines. Such meth. 
ods benefit the worker in enabling him to earn higher wag 
with less strain, while at the same time it is advantageous ty 
the employer. In this consideration a third great party hag 
been overlooked—the whole nation—the consumers, who pw. 
chase the product of the first two, and who ultimately pay both 
the wages of the workpeople and the profit of the employer, 
A brief serutiny of industrial history indicates that finally the 
whole nation gets the greater portion of the benefit coming 
from industrial improvement. To this end, therefore, any 
progress in the development and application that may be made 
in this connection must be to the ultimate benefit of the people 
as a whole—even if it appear to be but a side line in industrial 
work. At the present moment economy in man power is of all 
importance, therefore anything which can accelerate the output 
of such important war material as airplanes should be given 
very careful consideration, even if it involves such a disturbing 
effort as the direction of thought along unaccustomed lines, | 

Such then is the ease for the more extended application of 
the use of jigs and fixtures in the manufacture of airplanes, 


Screw Thread Standardization 

A bill providing for a commission composed of five men- 
bers to be known as the Commission for the Standardization 
of Serew Threads has been introduced in Congress by Repre- 
sentative Tilson. The chairman, under the provisions of the 
bill, will be the director of the Bureau of Standards. One men- 
ber will be a commissioned officer of the Army; one a eon- 
missioned officer of the Navy, chosen by the secretaries, and 
two will be appointed by the Secretary of Commerce, one of 
whom shall be chosen from nominations made by the American 
Society of Mechanical Engineers, and one from nominations 
made by the Society of Automotive Engineers. 

The standards recommended, when accepted and approved, 
will be used in the several manufacturing plants under the con- 
trol of the War and Navy Departments, and, so far as prae- 
ticable, in all specifications for serew threads in all manufae- 
tured articles. 

The necessity for such legislation in connection with war 
work has been apparent for some time, and the bill provides 
a way of bringing about uniformity in the standards for 
screw threads, especially in the matter of tolerances. 





Frencu A. R. (DorAND) RECONNAISSANCE BIPLANE 
(C) Kadel and Herbert 





15, 19) 


nt With 
On fix. 
De said 
in air. 
signed 


@ need 
meth. 
Wages 
OUS to 
y had 
) pur- 
y both 
overs, 
ly the 
Ming 
» any 
made 
eople 
strial 
of all 
atput 
riven 
rbing 
; 

m of 
anes, 








The Model C.V Albatros Biplane—Continued 


The Tail Plane Attachment 


Reference has already been made to the peculiar attachment 
of the tail plane to the body, which is shown in perspective in 
Fig. 15. The bulkheads of the body are extended outwards to 
form cantilever beams which support the tail plane. There are 
three of these cantilever beams, while further support is pro- 
vided for the 
tail plane lead- 
ing and trailing 


detail 1, Fig. 16, are employed for attaching the fabrie cover- 
ing. These blocks span over the steel strip bearings, and are 
secured to the tubular leading edge of the elevator by screws 
as shown in section B-B. A hole in the opposite wall of the 
tube serves for the insertion of the screwdriver. 

Under the horizontal stern post of the body are two short 
tube stumps, 
closed at their 
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To provide against the tail plane sliding off its cantilever 
supports, it is secured at the leading and trailing edge. The 
former attachment is indicated in the bottom right-hand corner 
of Fig. 15. A sheet steel shoe fits over the corner of the leading 
edge and inner rib, and through this shoe a long bolt passes, 
which runs across the body to a similar shoe on the other side. 
In Fig. 16 is shown the rear attachment of the tail plane. A 
sheet steel box surrounds the corner of the body. Welded 
to this box is a short tube which fits into a cireular recess in 
the end of the trailing edge of the tail plane. As the elevator 
tube runs right across and is fitted with collars bearing against 
the sides of the clips that form the bearing for the elevator 
tube, the trailing edge of the tail plane is prevented from slip- 
ping outwards. 

The manner employed of forming bearings for the elevator 
is indicated in the diagrams of Fig. 16. A steel strip is bent 
over the tube, and its two free ends are bent over and fit into 
slots in the trailing edge of the tail plane. Each clip is then 
secured to the tail plane by a vertical bolt. The trailing edge 
of the tail plane is spindled out to a semi-circular section, as 
shown, and a curved metal distance-piece is screwed to this 
trailing edge or spar, so as to 
form the second half of the 





OF THE MEMBERS OF THE TAIL PLANE 








said, as they are 
fairly evi- 
dent from the 
plan and sections of Fig. 13. It will suffice to point out a rather 
ingenious construction of the leading edge of the tail plane. 
In plan the tail plane is, roughly, semi-circular, and its leading 
edge, therefore, has to be shaped to this curvature. As an 
ordinary strip of solid spruce spindled out to a semi-circular 
section would scarcely be strong enough for this work, a dif- 
ferent method has been employed. It appears that originally 
the leading edge of the tail is made up of four laminations 
of ash, having, of course, their grains running in slightly dif- 
ferent directions. The rectangular section spar thus formed 
is then spindled out to a semi-circular section, as shown in the 
diagram, leaving the impression that the leading edge is made 
up of seven thin strips of wood glued together. The resulting 
leading edge appears to be one of great strength, while at the 
same time being quite light. 

The cockpits of the Albatros are arranged in the fashion 
now universally adopted fro two-seaters by Allies as well as 
by the enemy, i. e., the pilot in the front and the gunner in the 
rear cockpit. The pilot’s seat is mounted, in the Albatros, 
on the main gasoline tank, which has two annexes on top, one 
on each side of the seat. This arrangement is clearly indicated 
in Fig. 17, in which the small 
clips preventing the seat from 





bearing of which the bent 
steel strip forms the other 
half. To remove the elevator, 
the bolts securing the clips 
are undone; the clips are then 
bent outwards until their free 
ends clear the slots, when 
the elevator can be removed 
bodily. 

As the elevator is built of 
steel tubing throughout, wood 
blocks of the shape shown in 
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Fig. 14. Taree-Quarter Rear View Or THE ALBATROS C.V 
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sliding about on the tank will 
be noticed. The filler cap is 
mounted on a tubular projec- 
tion extending through the 
body covering, thus enabling 
the tank to be refilled from 
the outside. A smaller aux- 
iliary tank is mounted above 
and to the rear of the main 
tank, in the gunner’s cockpit, 
as a matter of fact. Both 
tanks are connected up to a 
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by-pass or distributor, so that both or either tank ean be con- 
nected up to the engine, two pumps being provided for main- 
taining the necessary pressure, one driven by the engine and 
Thus, whatever tank is being used, 
This has 


the other hand-operated. 
gasoline is fed to the earbureter under pressure. 





DeraAILs OF THE TAIL PLAN! 


probably been a necessary provision, as the tanks are placed 
relatively low and gravity feed would, therefore, be apt to be 
unreliable when the machine is climbing at a fairly steep angle. 

Constructionally, the gasoline tanks are of interest in that 
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Secrion A-A 


DETAILS OF THE TAIL PLANE AND ELEVATOR 
ATTACHMENT 


Fig. 16. 


they have been internally braced by rods running across from 
side to side, the attachment of the rods being visible on the 


AVIATION 





April 15, 191g 


outside of the tank as shown in Fig. 17. To prevent the gaso- 
line from slushing about inside when the tank is nearly empty. 
baffle plates are fitted dividing the main tank longitudinally 
into five compartments, communicating with each other through 
the cireular openings shown in the section of the tank (Fig, 
17). As the supply pipe leaves the tank fairly high up, it is 
carried down inside to the bottom of the tank so as to enable 
the last drop of gasoline to be forced out and into the ear. 
bureter. The main tank is mounted on brackets, and is secured 
by metal straps having an arrangement for adjustment. 

In Fig. 18 is shown the general arrangement of the controls, 








Fig. 17. Tue Main GasoLine TANK, SERVING AS THE Pinor’s 


SEAT 


There is a transverse rocking shaft on which are mounted at 
each end erank levers for operating the elevators, while in the 
center pivoted, so as to be free to rock laterally, is mounted 
the main control lever. Mounted on the transverse shaft, but 
not moving with it, is another lever, which operates the claw 
brake mounted on the wheel axle. 3V pulling the lever the 
free end of the claw brake is pulled upward, thus causing the 
claw to dig into the ground. On releasing the lever, the brake 
is returned to its normal position by the action of the spring 
shown in the sketch. 

The transverse rocking shaft is carried, as indicated in Fig. 
14, in two bearings mounted on the lower longerons. A for- 
ward and backward movement of the control lever causes the 
shaft to oscillate, and with it the two crank levers, to which 
are attached the elevator control eables. These cables run 
from the erank lever around a pulley slightly forward of the 
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transverse shaft, as shown in the sketch, and hence to the top 
erank lever on the elevator. The return cable runs from the 
erank on the under side of the elevator to the erank on the 
transverse shaft. En route, these cables pass over pulleys 
mounted in the rear position of the body. 
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As regards lateral control, the general arrangement of this 
js indicated, in diagrammatic form, in Fig. 21. From the con- 
trol lever the direct cable passes over a pulley on the transverse 
shaft, along through the bottom wing, around another pulley 
in the wing, and hence to the rear half of the aileron crank 





Fig. 19. THE CLaw 
BRAKE (DrIaGRAM) 


lever. The return cable runs from the front half of the aileron 
erank lever, around another pulley in the lower wing, through 
the wing and through the transverse shaft to a pulley on the 
other side of the control lever, and hence to the screw on the 
control lever. The details will be clear from Fig. 18. 

The foot-bar operating the rudder is mounted on a pyramid 
of steel tubes, and the rudder cables are taken not from the 
foot-bar itself, as is generally done, but from a short lever 
projecting forward at right angles to the foot-bar. From this 
lever the cables pass over pulleys and to the cranks on the 
rudder. It will be seen that provision has been made for mak- 
ing adjustments of the foot-bar to suit pilots of different 
height by fitting an extra foot-bar. If the machine is to be 
flown by a taller pilot this is removed and the main foot-bar 
used. Wire clips are provided, it will be noticed, for accom- 
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Fig. 20. Tue PuLLEYS AND BRACKETS OF THE CONTROL CABLES 


modating the pilot’s heels so as to prevent his feet from slip- 
ping off the foot-bar. 

As in the majority of German machines, provision has been 
made for locking the control lever in any position, either flying 
level, climbing, or descending. This is accomplished by means 
of a collar free to slide along the control column, but being 
split and provided with a bolt for tightening up when the 
collar is locked in position on the control column. Anchored 
to this collar by two serews is a fork end, from which a tube 
runs down and forward to terminate in a ball and socket joint 
secured to the bottom of the body. This ball and socket joint 
enables the control column to be moved freely in any direction, 
and to allow it to be moved from side to side, even when the 


AVIATION 377 


forward movement of the column is prevented by locking the 
collar. In this manner the pilot can lock the elevator, while 
operating the control column from side to side for lateral 
control with his knees. 

As far as can be ascertained, although the machine gun was 
not in place on the machine as exhibited, one synchronized 
machine gun was fitted, resting on top of the body on the 
right-hand side. The pilot operated this gun by means of the 
trigger on the hand-grip of his control lever, which is shown 
inset in Fig. 18. 


























Fig. 21. DiaGRaAM OF THE AILERON CONTROL SYSTEM 


While on the subject of controls, reference might be made 
to the crank levers on the elevator and rudder. These are 
shown in Fig. 22, from which their construction will be evi- 
dent. The crank lever of the elevator has projecting from it 
a tapering tube running to the trailing edge of the elevator. 
The tubular rudder post is working in bearings similar to those 
previously described when dealing with the hinges for the 
elevator. At the bottom the rudder tube fits into and is sup- 
ported by a socket carried on a clip bolted to one of the trans- 
verse bulkheads of the body. A peculiarity characteristic of 
the Albatros is the method of attaching the control cables to 
the crank levers. A socket is formed in the end of the crank 
lever, and into this fits a cup-shaped piece of steel machined 
on one of the bolts of the wire strainers, much in the same 
manner as the terminal attachment of the main lift cables. 
Thus any vibration in the control cable is not transmitted to 
the erank lever, the cup-shaped head of the turnbuckle bolt 
being free to move in its socket in the crank lever. 

Reference has already been made to one part of the arma- 
ment of the Albatros, namely, the synchronized machine gun 
operated by the pilot from the trigger on the main control 





Fig. 22. THe ELEVATOR AND RuppER CRANK LEVERS 
[(A) Exevator, (B) anp (C) Rupper] 


column. In addition, there is a movable machine gun mounted 
on the usual gun ring in the rear cockpit (Fig. 23). The gun 
ring itself is built up of thin, three-ply wood, and runs on 
small rollers on its support so as to reduce friction. It is 
prevented from tilting up by wooden angle-pieces screwed to 
its underside and overlapping the fixed support. The whole 
arrangement looks somewhat clumsy, but is apparently quite 
light, and the strength is probably reasonably good, as the 
three-ply of which the gun ring is built is made up of different 
curvatures, each of which tends to strengthen the others. 

The machine gun is supported on the gun ring by a swivel- 
ing fork, which can be raised and lowered as required, and 
which can be locked in any desired position by the locking 
arrangement indicated in the sketch of the general arrange- 
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ment. In addition to its cireular movement integrally with 
the gun ring, the machine gun may be swung laterally on its 
pivot in the gun ring. Here also a locking device is provided 


in the shape of a split collar locked by an L-bolt, as shown in 





Fig. 23. THe Macutne Gun Mountine oN THE AFTER SEAT 
one of the insets. The other inset in Fig. 23 shows the lever 
by means of which the gun ring is locked in any desired posi- 
tion. A rocker arm composed of two steel strips is pivoted 
in its center on a pillar projecting downward from the gun 
ring. At one end this rocker arm carries a plate welded to the 
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two steel strips of the rocker, and at the other it carries the 
hand lever, which is so formed and pivoted as to give an 
eccentric movement when the lever is swung through an are. 
The modus operandi will be clear from the sketch. When the 





Fig. 24. THe HinGep Sear or THE AFTER COCKPIT 
gun ring has been swung around to the desired position, the 
hand lever is pushed down; in so doing the eccentric forces the 
inner end of the rocker down, thus causing its outer end 
carrying the flat plate to move up against the fixed support 
for the gun ring, and thereby locking it. A pull on the lever 
instantly releases the gun ring if it is desired to swing the 
gun around to another quarter. 

* As presumably it frequently happens that the gunner wishes 
to fire from a standing position, his seat has been so arranged 
as to swing into a vertical position as soon as it is relieved of 
his weight. This is accomplished by means of a spring under 
the seat (Fig. 24). A strip of wood runs transversely under 
the seat and projects a short distance on either side. These 
projections rest, when the seat is in a horizontal position, in 
brackets secured to the sides of the body. 


(To be continued) 





An Early 


Sir Charles A. Parsons, whose name is prominently con- 
nected with the steam turbine, is also one of the pioneers of 
aeronautics. As far back as twenty-five years ago Mr. Parsons 
made a series of experiments with a small steam helicopter 
which raised itself about 12 ft. from the ground. 

A description of this interesting forerunner of the vertical 
lift machine is given by Mr. Parsons in Aeronautics in the 
following terms: 

In the summer of 1893 I made some experiments on the ef- 
fect of steam-jacketing small steam-engine cylinders by plac- 
ing the whole of the cylinder and valve-chest inside the boiler. 
The increase of economy was so marked that I was led to try 
whether a small toy engine could be made to sustain its own 
weight in the air by the lifting power of an airscrew on the 
crankshaft. 

The boiler is of seamless steel, 24 in. diameter, 14 in. long, 
and .01 in. to .015 in. in thickness; the steam cylinder, single 
acting, 11/4 in. diameter by 2 in. stroke, and about .03 in. thick- 
ness of tool steel; the piston is of thin cup form, also of tool 
steel; the admission valve is cylindrical, 4; in. diameter, cutting 
off at 34 stroke. The whole of the valve and cylinder are with- 
in the boiler. Some parts of the engine were soft soldered 
and some hard soldered; the screw is of cane covered with silk. 
The working pressure was limited to about 50 lbs. per sq. in. 
The total weight of the apparatus, with water, is 1% Ib. 

Steam was raised by placing the boiler over a spirit-lamp, 
and when 50 lb. was registered on the gage, and the engine 
started, it raised itself in the air vertically to a height of sev- 
eral yards. The revolutions of the engine were about 1200 per 
min. and the i.h.p. % hp. 

The same engine was then mounted on a framework of cane, 
covered with silk, forming two wings of lift span, and a tail, 
the total area being about 22 sq. ft. The total weight was 
now 31% lb., and when launched gently from the hand in an 
inclined horizontal direction it took a circular course, rising 
to a maximum height of about 20 ft. When the steam was 
exhausted it came down, having traversed a distance of about 
100 yd. 

Considering the primitive construction of the apparatus, 


Helicopter 


the result clearly showed that flights of considerable distance, 
possibly some miles, were quite possible with small, economical 
steam engines mounted on airplanes. The boiler was also 
found to be able to steam the engine continuously by using 
methylated spirits instead of water in the boiler, and burning 
the exhaust as fuel; but when in flight the force of the wind 
extinguished the flame. It was clearly seen by the experiment 
that for practical, commercial success of this class of steam 
apparatus an air condenser is essential, as the weight of water 
used in a few minutes’ run equals the total weight of engine 
and boiler. Without a condenser the length of flight must 
necessarily be limited to a very few miles, and it would seem 
that the chief problem that workers in this field have to solve 
is to obtain an efficient and light dry-air condenser. 

In view of the presently reviving interest in the helicopter, 
the opinion of Mr. Parsons on this type of aircraft is of par- 
ticular value. This early investigator of the problem says: 

“The helicopter, which is a machine that will lift itself in 
the air without horizontal motion, has been the dream of many 
inventors, and many have thought that by suitably shaped pro- 
pellers success might be attained; but to those who have closely 
observed the flight of birds on leaving the ground, it has been 
apparent that unless an initial horizontal velocity is first at- 
tained by running on the ground or by webbed feet against 
the water, as in the case of a duck or swan; once again a plunge 
from an elevated position that, without such initial help, the 
bird has to exert a very abnormal effort to rise at all. 

“ From experiments I made about 1890, I came to the conelu- 
sion that when in steady, horizontal flight, the power required 
to maintain the motion did not exceed one-tenth of that neces- 
sary to rise vertically from the ground. 

“Tf the lifting serew is made very large in proportion to the 
weight of the apparatus, the slip and the power required for 
a given weight is diminished, but the apparatus becomes un- 
wieldy, and is readily distorted or upset by wind. 

“On the whole, I do not think that the helicopter type of 
machine is at all promising as a competitor of the gliding ma- 
chine, which is always coming on to fresh air, which supports 
it with a minimum of slip and consumption of power.” 
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The Largest Cut-Up Plant in the World 


By J. Frederic Thorne] 
Portland Chamber of Commerce 


The largest cut-up lumber mill in the world is owned by 
Uncle Sam and is located at Vancouver Barracks just across 
the river from Portland, Oregon. It is under the direct con- 
trol of the Spruce Production Division of the Signal Corps of 
the Army, Colonel Bfice P. Disque commanding. 

The main building of the plant is 348 x 400 ft. and the ship- 


sewerage system. The housing of the soldiers who will aggig 
in the operation of the plant is in close proximity. 


Eliminating Cross-Grain Material 


In diseussing the spruce that will be worked at this mij 
one of the men in charge says: 








GENERAL VIEW OF THE SPRUCE CuT-Up PLANT at VANCOUVER BARRACKS 
Photo Gifford and Prentiss 


ping sheds 60 x 500 ft. The output capacity is from 400,000 
to 600,000 ft. of airplane stock sizes every twenty-four hours, 
with three or four shifts totaling about a thousand men. 
Maximum cutting length for timbers is 40 ft. Each unit of the 
plant contains two cireular saw rigs, one right and one left, 
carrying 48 in. No. 9 gauge saws. 

Arrangement of the Plant 

The carriages are three and four block type. Back of the 
saw rigs are two table edgers, two re-saws and eight trim saws 
in each of the six units. It is expected that dry-kiln facilities 
for about 50 per cent of the output will be installed, requiring 
a boiler capacity of 1500 hp. The entire plant is electrically 
driven and every safeguard against accidents is given the 
workmen. 

The arrangement of the plant provides for the installation 
of two locomotive cranes running parallel to the unloading 
track for the easy and convenient handling of cants from the 
railroad cars to the transfer cars, operated by gravity into the 
mill. The outgoing loading track is at the rear of the plant. 
The locomotive cranes also are used to pile up cants alongside 





the railroad tracks before 

they are carried to the Piha t,o, 
mill for resawing. Elec- | 

tric cranes pile up the | 

eants while a system of 

conveyors under the floor 
transfers the refuse to 
the fire-room where it is 
used for generating the 
steam for the dry-kilns. 

The plant is equipped 
with twelve pony car- 
riages, which are ealcu- 
lated to give it a daily 
eapacity of 600,000 ft. 
It is protected by a 
double line of guards 
and a great battery of 
search lights. 

The location of the 
plant is as nearly ideal 
as any manufacturer 
could wish or expect. 
There is just enough 
slope for natural drain- 
age, adequate fire pro- 
tection and a complete 





LOADING LUMBER AT VANCOUVER BARRACKS 
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“A considerable supply of hewn, sawed and rived canis 
are already on the ground and more are arriving each day, 
The plant will be operated on a twenty-four hour, basis, with 
four crews, working six hours at a shift, with twelve-houts off. 

“ Cross-grain has been one of the chief causes tor rejection 
of airplane material at the Eastern factories. Elimination of 
eross-grain has therefore been one of our problems. All logs 
have some taper, and by beginning to saw at the butt end im 
the usual way you cut across the annular rings. which are 
parallel to the bark. In order to cut straight.graip Jumber it 
is necessary to start at the butt end, eutting,-say, ‘two inches 
in, and then come*out at a depth of two inches at the other 
end of the log.‘ This produces straight grain. This method 
is not necessary to obtain commercial stock, but the stress 
which falls upon airplane material makes it absolutely vital 
that «this lumber be sawed to get actual straight-grain stock. 
This plan must be followed in order to get straight-grain lum- 
ber from: the mills for the remanufacturing plant. 

“ At the Vancouver plant the lumber will reach us in the 
flitches four and six inches thick. These will 
first be surfaced one side 
by the planers. The graim 
will thus be brought out 
clearly, and especially it 
will then be possible to 
detect spiral grain, whieh 
cannot be passed under 
any circumstances. With 
the grain now plainly 
visible, the next step 18 
the marking of the piece 
for resawing, whieh will 
be done to eliminate all 
defective portions. The 
material will then be air 
plane parts in the rough. 
The next step is the kiln 
drying. The material 
will all be classed as to 
size in going to the kilns, 
the larger pieces, whie 


form: of 


require more time in the 


kilns, being segregat 

from the smaller, whieh 
will dry faster. Beam 
stock will take about 
twelve days and smaller 
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parts seven days. It is probable that a small testing labora- 
tory will be maintained to insure that the material has not 
lost its strength in drying. Cross and spiral graining are the 
most treacherous defects that can exist in airplane lumber.” 


Draft Soldiers Commended 


In an address to the soldiers working at the plant Colonel 
Disque said: 

“T have commanded regular troops for a great many 
years and have never seen a spirit comparable to that which 
you men have shown in the construction of this plant. You 
worked for days without raincoats and proper equipment and 
went right ahead without a grumble, doing it on soldier pay 
because with the enormous problems our great government 
has to solve it has been impossible to get the matter of proper 
pay straightened out. You have not complained about what 
you did not have, although you did not have mattresses and 
necessities part of the time. That spirit from drafted men in 
the American army speaks well for the saving of our 
democracy. 

“Now men, this plant is yours, yours to run and we expect 
you to keep it. Do not permit little violations of rules that 
will creep in sometimes. We cannot afford to take any chance 
with the continued operation of this plant, now complete. 
Arrangements are rapidly being completed whereby you men 
employed in the plant will be given what you were promised 
when you came, that is the going wages of the community. 
I think every man here should be proud to belong to this 
organization and I think all of you feel that this mill, com- 
pleted in forty-five working days from the time started stands 
to your credit as a monument to the loyalty and efficiency to- 
put-it-over of the American soldier of our army today and I 
am mighty proud to be in command of this organization.” 

The government is paying for rived spruce $90 per thou- 
sand board feet, with a bonus of $30 additional up to June 
30. For sawed spruce the price paid is $105 per thousand. 
Operators are paying to owners of timber land a stumpage 
of $7.50 per thousand. Of course, all material is accepted 
only after rigid inspection according to the specifications of 
the Spruce Division. 

In addition to the spruce there have been received in Port- 
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stands of timber running 10 per cent spruce, assuming that 
the logs’ produced would yield 10 per cent airplane cuttings, 
it would mean that 1,100,000,000 ft. of timber of all kinds 
would have to be logged monthly, or 13,200,000,000 ft. an- 
nually. Computations in tabular form for logs yielding 10 
to 30 per cent of airplane cuttings on the basis of 10 to 30 
percent stands of spruce are as follows: 








RIvED OREGON SPRUCE 
Photo Gifford and Prentiss 


land recently orders from the United States, French, British 
and Italian governments for aircraft ‘material aggregating 
4 total of about forty million feet, part of which already has 

n shipped. All similar orders placed by foreign govern- 
ments will be handled on shipping instructions from the 
Spruce Production Division headquarters. 

In dollars and cents this industry that is essentially new 
means more to the entire Pacific Northwest than any other 
fnterprise heretofore or now in existence. Nor is it apt to 
cease with the end of the war. 

We are indebted to The Timberman, lumber publication on 
the Pacifie Coast, for the following tables, which are self- 
explanatory : 


What 11,000,000 Feet of Airplane Spruce Monthly Means 
To seeure 11 million feet of airplane spruce monthly from 











INTERIOR VIEW OF THE PLANT 
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COMPUTATIONS FOR 10 PER CENT SPRUCE STAND 


Ft. to be logged annually. 


Per cent of airplane Ft. to be logged monthly. 
(all species) 


cuttings from log. (all species) 


0% 1,100,000,000 13,200,000,000 
15% 733,333,333 8,800,000,000 
20% 550,000,000 6,600,000.000 
25% 440,000,000 5,280,000,000 
30% 366,666,660 4,400,000,000 


COMPUTATIONS FOR 15 PER CENT SPRUCE STAND 


Per cent of airplane Ft. to be logged monthly. 


Ft. to be logged annually. 
cuttings from iog. (all species) i 


(all species) 


10% 733,333,333 8,800,000,000 
15% 488,888,840 5,866,666,000 
20% 366,666,667 4,400,000,000 
25% 293,333,333 3,520,000,000 
30% 244,444,420 2,933,333,000 


COMPUTATIONS FOR 20 PER CENT SPRUCE STAND 


Per cent of airplane Ft. to be logged monthly. 


° Ft. to be logged annually. 
cuttings from log. (all species) i 


(all species) 


10% 550,000,000 6,600,000,000 
15% 366,666,630 4,400,000,.000 
20% 275,000,000 3,300,000,000 
25% 220,000,000 2,640,000,000 
30% 183,333,330 2,200,000,000 


COMPUTATIONS FOR 25 PER CENT SPRUCE STAND 


Per cent of airplane Ft. to be logged monthly. Ft. to be logged annually. 
cuttings from log. (all species) (all species) 
10% 440,000,000 5,280,000,000 


15% 293,333,370 3,520,000,000 
20% 220,000,000 2,640,000.000 
25% 176,000,000 2,112,000,000 
30% 146,666,630 1,760,000,000 


COMPUTATIONS FOR 30 PER CENT SPRUCE STAND 


Per cent of airplane Ft. to be logged monthly. 
cuttings from log. (all species) 
10% 370,000,000 


Ft. to be logged annually. 
(all species) 
4,440,000,.000 


15% 244,444,420 2,933,330,000 
20% 185,000,000 2,200,000,000 
25% 146,666,630 1,760,000,000 
30% 122,222,220 1,466,000,000 


Selective Spruce Logging 


On the basis of selective spruce logging, i.e., the removal 
of the spruce trees only, we have caleulated the amount of 
spruce timber that will be necessary to be logged to yield 11 
million feet of airplane material monthly: 

Ft. to be logged annually. 


(Spruce only) 
1,320,000.000 


Per cent of airplane Ft. to be logged monthly. 
cuttings from log. (Spruce only) 
10% 110,000,000 


15% 73,333,333 880,000,000 
20% 55,000,000 660,000,000 
25% 44,000,000 528,000,000 
30% 36,666,666 440,000,000 


Extract from comparative table compiled by Forest Products 
Laboratory, United States Forest Service, Madison, Wiscon- 
sin: 
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PROPERTIES OF WOODS FOR USE IN AIRPLANE DESIGN 
(Strength Values at 15 Per Cent Moisture) 


Spruce, Pine, 
Red Western 
White, Sitka Yellow or 
(Picea Rubens, Calif. White 
Canadensis, Pine (Pinus 
Sitchensis.) Ponderosa.) 
Specific gravity based 
on volume and 
weight when oven 
dry: 
Average 
Minimum baw 4 
Weight at 15% mois- 
ture: 
Lbs. per cubic foot 
Shrinkage from green 
to oven dry condi- 
tion: 
Radial. 
Tangential 
Static bending : 
Fiber stress at 
elastic limit. 
Lbs. per square 
inch 
Modulus of rup- 
ture. Lbs. per 
square inch.... 
Modulus of elas- 
ticity. 1,000 lbs. 
per square inch 
Work to maximum 
load. Inch lbs. 
per cubic inch. 
Compression parallel to 
grain: 
Maximum crushing 
strength. Lbs. 
per square inch 5,000 
Compression perpen- 
dicular to grain: 
Fiber stress at 
elastic limit 
Lbs. per square 
inch owkes 
Shearing strength par 
allel to grain: 
Lbs. per 
inch 
Hardness side: 
Load required to 
imber. 0.444 inch 
ball one-half its 
diameter. Lbs 


Pine, 
Sugar 
(Pinus Fir 
Lambertinna.) Douglas 


6,500 
7.400 


9,700 


1,100 


1,780 


6,000 


square 
1,020 


The Latest in Airship Design 


AVIATION 

















British Navau ArrsHip or THE N. S. (NortH SEA) Cass 
Over TRAFALGAR SQUARE—THIS VESSEL SHOWS CLEVER 
COMBINATION OF AN AstrRA-TorRES HULL WITH A 
ForRLANINI TYPE OF CAR 
Central News Photo Service 
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Book Reviews 


CAVALRY OF THE CLOUDS. By “Contact” (Capt. Alan Bott, 
M. C.). Doubleday, Page & Co., Garden City and New York. 
($1.25. 266 pp.) 

Among the large number of books dealing with aerial war- 
fare which have appeared since the outbreak of the Great War, 
a few stand out by virtue of their intrinsic qualities. Some 
of these will in due time become elassies of war flying litera. 
ture. CAVALRY OF THE CLOUDS undoubtedly belongs to this 
class. 

The volume reviewed was written by a fighting aviator be. 
longing to a crack squadron of the Royal Flying Corps which, 
during the battle of the Somme, held the record in the number 
of its losses. Once eleven of its machines were posted as miss- 
ing in the space of two days, a circumstance, the author notes, 
which had never yet been equaled in R. F. C. history. That 
the squadron possessed an excellent fighting record, even 
among the enemy, was shown in a letter found on a captured 
German airman, who referred ot it in the following terms: 
“The most to be feared of British machines is the Sopwith.” 

Captain Bott has the rare gift of presenting his subject in 
a style at once vivid and expressive; one which conveys even 
to the non-initiated the secrets of war flying in a most thrilling 
and, at the same time, technically correct manner. Students 
of aerial warfare will find it worth their while to absorb this 
book in a thorough way, for it gives in an easily readable style 
more practical information on aerial tactics than many a more 
abstruse treatise. 

CAVALRY OF THE CLOUDS is prefaced by Major-Gen. W. §. 
Brancker, late Deputy Director-General of Military Aero- 
nauties of Great Britain, a fact which vouches for the real 
value of the book. 

Minirary OBSERVATION BaLLooNns (CAPTIVE AND FREE). By 
Emil J. Widmer. D. Van Nostrand Co., 25 Park Place, New 
York. ($3.00. 151 pp., 3 plates and 38 ill.). 

This book, which is based on the Balloon Manual of the 
German Army, gives a very comprehensive survey of the manv- 
facture, equipment, inspection and operation of kite-balloons, 
as well as of the drill and organization of the German balloon 
troops as it existed*prior to the war. 

Although the Parseval-Sigsfeld kite-balloon, which is de 
scribed in detail in the book reviewed, is no longer being used 
by the aireraft troops of the Allies, its place having been taken 
by the much handier Caequot kite-balloon, the basic principles 
ruling the construction and operation of these craft have re 
mained the same; from which it follows that, since the subject 
is very capably set forth, the present volume constitutes an 
excellent text-book on the subject of free and captive balloons. 


Tue Gas Moror. By Max Kushlan, B. S., Ass. M. W. 8, EB 
The Branch Publishing Co., Chicago. ($2.50. 366 pp. and 
many ill.). 

This volume is intended as a practical manual for operators 
and students of internal combustion engines, and appears 
satisfy this purpose as far as automobile practice is concerned, 
for the greater part of the book is devoted to the study of the 
automobile engine, though an interesting chapter is set aside 
for the stationary gasoline engine, and reference is also made 
to various types of aero-engines. In the latter connection it 
might be regretted that the author has not seen fit to give 4 
deseription of a thoroughly modern aero-engine. Such ex- 
amples as are given are cited in a perfunctory manner and 
belong mostly to obsolete, or else experimental, types, sw 
as the Vivinus, Fareot, Gobron-Brillé, ete., which naturally are 
little representative of modern aero-engine design. 

Dykr’s AUTOMOBILE AND GASOLINE ENGINE. By A. L. Dyke, 
St. Louis, Mo. (Seventh edition. $3.50. 916 pp., fully 
illustrated. ) 

The seventh yearly issue of this reference book on the com 
struction, operation and repairing of automobiles should prové 
of particular interest to the air mechanic, because it includes, 
for the first time in the history of this publication, a brief but 
sufficiently wholesome supplement on aviation. Although but 
sixteen pages are devoted to this subject, the informatio 
given is quite comprehensive, and particular attention is pal 
to the mechanism of some well-known aero-engines, such as te 
Monosoupape Gnéme, the Hall-Scott, the Mercédés, and 
others. 
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Aircraft Situation from a 


For the first time it is now possible to present an authorita- 
tive composite of certain constructive ideas of leading aircraft 
manufacturers as to how quantity production of aireraft may 
he obtained and obtained quickly. The manufacturers are ap- 
arently in accord in the belief that the time has arrived to 
lace the entire responsibility for the development of the air 


Manufacturing Viewpoint 


improving a proven foreign airplane, although that is the time 
usually necessary to bring out a new automobile model. There 
is sufficient talent and creative genius among American aero- 
nautical engineers trained in American production methods to 
not only copy or adapt foreign machines but to produce all- 
American training, fighting or bombing machines for use with 
the Liberty and other proven American and foreign engines, 


program in the hands of a civilian executive with complete 


wer to make immediate 
decisions Upon engineering 
ad production matters. 
Their views in this and 
one or two other respects 
closely parallel the ma- 
jority report made by the 
Military Affairs Commit- 
tee of the Senate and the 
foreeast of some of the 
recommendations of the 


President’s special com- 
wittee investigating the 
aireraft situation headed 


by H. Snowden Marshall 
and published in the New 
York Times of April 13. 
These views were, how- 
ever, expressed before the 
Senate report was pub- 
lished or the Marshall ree- 
ommendations had _ been 
made to the President. 

The first and most com- 
péling fact is that one of 
the largest producing air- 
aft plants will have to 
dose down within two 
weeks for lack of orders. 

Manufacturers of air- 
aaft as a whole are under- 
sood to have practically 
nd definite orders at the 
present time. They must 
have continuing and over- 
lapping orders to keep 
thir plants running at 
full capacity; they must 
io have definite instrue- 
tons to proceed with the 
manufacture of machines, 
orders for which have been 
tentatively placed. 

The best machines 
ould be quickly decided 
upon, a schedule laid out 
ad the way cleared for 
mnterrupted production 
of a definite number of 


planes without permitting the incorporation of changes in that 
bt. While these machines are being turned out, changes sug- 
tested by experience or necessity could be worked out in time 








PRODUCTION ESSENTIALS 


1.—Orders should be placed at once for a sufficient 
number of planes to prevent the closing of produc- 
tive aircraft plants. A continuing manufacturing pro- 
gram should be decided upon without further delay. 

2.—Immediate “ go-ahead” orders should be given 
for the completion of a definite number of machines 
without changes. 

3.—Changes and improvements, where indicated by 
experience or necessity, to be made in the next specific 
lot of machines. 

4.—Full advantage should be taken of the experi- 
enced engineering and production experts of the air- 
craft manufacturers. 

5.—Substitution of materials of equivalent physical 
characteristics and strength should be permitted, when 
it is impossible to live up to specifications without in- 
volving delays. 

6.—A direct channel for the constant flow of infor- 
mation from the responsible government official to the 
contractors should be opened. When an order is placed 
the manufacturer should be immediately given all avail- 
able information regarding the particular machine or 
machines. 

7.—Orders for complete machines should be placed 
with responsible contractors who should be held strictly 
responsible to the Government under their bonds for 
the delivery of a definite number of machines. 

8.—Simplification of Government cost accounting 
methods in the plants, so as to eliminate innumerable 
minor and technical disputes between Government ac- 
countants and the manufacturers which result in re- 
tardation of production. 

9.—Original American creative work and design 
should be encouraged in every way. ' 

10.—The appointment of a civilian executive in whom 
may be lodged the entire responsibility for the develop- 
ment of the American air program. 








tion of schedules. 


if full opportunity is 
given them. 

The manufacturers wel- 
come the most severe 
Government inspection; in 
fact they insist upon it. 
They should be permitted, 
however, to _ substitute 
materials of equivalent 
quality if specifications 
cannot be lived up _ to 
without involving delays. 

The constant flow of 
reliable information from 
responsible officials to the 
manufacturers is essential. 
Under present conditions 
the manufacturer is usual- 
ly given a tentative order 
for a machine which is 
understood to be ready for 
production. He must pre- 
pare his plant, build up 
his force and place his or- 
ders for material. It has 
been the rule rather than 
the exception for serious 
loss of time to result be- 
fore official information or 
data is available upon 
which the work can be 
actually started. It may 
be that a model machine is 
not available or specifica- 
tions or bills of material 
are held up. The result is 
obvious. 

It has been impossible 
for manufacturers to esti- 
mate at all as to the prob- 


able outcome of their 
work from a financial 
standpoint. This has been 


due to the acceptance of a 
type of machine today and 
its abandonment immedi- 
ately afterwards, or to 
changes in design which 
involve the entire disrup- 


It has been a common experience for delay 
in receipt of essential accessories ordered direct by the Gov- 
ernment to hold up the delivery of machines for weeks. 


lf incorporation in the succeeding specific number of planes. 
‘le result would be to progressively incorporate the latest 
mprovements without retarding production. 
If some definite action is not taken immediately, the result 
to completely disrupt organizations which it has taken 
the better part of a year to build up, and further serious delay 
tay be looked for in carrying out the airplane program. 
ttain manufacturers have been going ahead practically 
ton their own initiative and at their own risk in their genuine 
‘ire to accomplish something. They are assuming a risk they 
should not be called upon to assume. 
dvantage has not been taken in the past of the skilled engi- 
ering and production forees of the aircraft manufacturers. 
This resulted in the suppression of original effort in design 
iM construction, In fact the policy seems to have been to 
Y prevent experimental work. On the other side too 
tue reliance has apparently been placed upon automobile 
Mduction methods, It would be fatal to consume a year in 


















When an order is placed, the manufacturer should be imme- 
diately given all available information in regard to the ma- 
chine in question. He should be permitted to go ahead under 
his own methods and produce the first machine. At the same 
time production drawings, specifications and bills of material 
are keeping pace with the actual construction of the first ma- 
chine. With the acceptance of the first machine and a definite 
schedule laid out for its production, no changes should_be per- 
mitted until the completion of the number agreed upon in ad- 
vanee. A clause in some of the contracts is intended to safe- 
guard the manufacturer from the necessity of making changes 
prior to completion of a specifie number of machines, But in 
practice this has not worked out. Notification of change comes 
to the production department with definite instructions to 
withhold fabrication of the various parts. Despite the con- 
tract clause it has been found necessary to suspend production, 
and even though the parts were produced according to the 
contract arrangement the Accounting Section of the Signal 
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Corps would be unwilling to pass an invoice for the parts on 
the ground that they had become obsolete. 

The experience of one of the manufacturers in reproducing 
the triple engined 78-ft. spread Caproni biplane is illuminat- 
ing in showing what can be accomplished by the actual applica- 
tion to a private contract between the Italian Caproni Company 
and the American manufacturer, of the practice outlined above. 
The original machine arrived at the plant on January 25th. 
Before sixty days had elapsed this manufacturer had trans- 
lated and reproduced the drawings and specifications from the 
metric system and Italian language to the English language 
and measurements, had prepared his schedule and commenced 
the fabrication of parts. Within approximately four months 
from Janury 25th it is expected that the completed and fully 
equipped plane will be in the air, and during the interval all 
production drawings will have been completed. This is not 
cited as an extraordinary achievement, but it stands out nota- 
bly when compared with what has been accomplished in th« 
past nine months in adapting other foreign machines to 
American production under the system now in effect. In this 
ease the manufacturer was permitted to substitute materials 
of equivalent strength, weight, ete., where those called for in 
the specifications could not be obtained or could not be secured 
promptly. And the reproduction of the big Caproni has in- 
volved an infinitely greater task than that of building the 
smaller and less complicated DH-4 machines. 

It has been demonstrated that it is entirely feasible to repro 
duce a DH-4 machine in one plant within forty days by prac 
tically copying the model without the advantage of complete 
drawings and specifications. In this instance, although many 
of the drawings had not been officially released, the details 
were checked from the original machine, the drawings were 
checked, and the manufacturer has laid out his own produc 
tion drawings. This machine is now ready for quantity pro- 
duction, despite which fact the plant today has no information 
as to the installation of the fighting equipment, and without 
this information the machine cannot be put into produetion. 

The question of responsibility between the Government and 
the manufacturers should be definitely and finally decided. 
There should be undivided responsibility on the part of the 
executive who is made responsible for the production of air- 
planes. In the same way there should be unqualified respon 
sibility on the part of the manufacturer for the machines which 
he may contract to produce. With definite orders to proceed, 
large contractors should be permitted to develop their own 
sources of wood and metal parts to be turned out by sub-con 
tractors responsible to themselves and not to the Government. 
The Government’s cooperation in facilitating sources of raw 
materials and in giving priority to shipments is obviously) 
essential. But undivided responsibility should rest with the 
manufacturers for the completion of their contracts. 

Under existing conditions many parts are ordered direetl) 
by the Government from outside, and frequently far distant, 
sources over which the contractor has no control and with 
which there is no point of contact. The result is that these 
parts come to the main contractor before they are wanted, 
or long delays in their receipt may result, with resultant seri 
ous delay in the completion of machines for which the con 
tractor is in turn directly responsible to the Government under 
his bond. 

The aireraft manufacturers are instruments of the Goverr 


AVIATION 











April 15, 191g 





ment in the performance of a great task. Through Govem. 
ment accountants, production officers and inspectors in the 
plant they are practically Government owned and operated 
The effect of hampering minor restrictions and regulations jg 
to place them in the position of having to continually demop. 
strate their integrity and good faith. This artificial attitude 
of suspicion should be removed. It does not obtain between 
individual officers and plant officials and employees, and the 
complicated system which creates this feeling should be aban. 
doned. 

Until a manufacturer is proven unworthy, he should be given 
equal credit with other Americans for patriotism and an ab- 
sorbing desire to help win the war. 

The opinions of Government aeronautical engineers, produe. 
tion and efficiency engineers should be subordinated to the 
main idea of securing production. Technicalities must not be 
permitted to interfere with turning out machines. 

There is absolutely no disposition on the part of the mam. 
facturers to criticize individual officers of the Signal Corps, 
It is the system that the manufacturers are against. Thege 
officers are appreciated for what they are—splendid officers 
and gentlemen, who have been laboring night and day 
for many months on an unprecedented task—the four. 
fold burden of building up an enormous executive foree, 
the construction of {ying fields, training of a commis 
sioned and enlisted personnel which numbered on January 1, 
1918 (according to published testimony before the Military 
Affairs Committee of the Senate) 3900 officers and 82,120 men, 
as against 65 officers and 1120 enlisted men on April 1, 1917, 
coupled with the responsibility for an unparalleled aireraft 
program. This responsibility has been both thrust upon them, 
has been assumed and has grown from the very exigencies of 
an unprecedented situation, at the bottom of which is the 
fundamental difficulty, unpreparedness, for which they are in 
no way responsible. The only wonder is that the sum total 
of accomplishment so far outweighs admitted mistakes and 
failures on the part of both manufacturers and the Govern- 
ment. 

If the Service is now relieved of responsibility for aireraft 
production, unstinted credit must be given to it for doing the 
hard and thankless preliminary work under a system which 
has always tended to confuse and nullify the most prodigal 
effort. Although the “ peak of production ” which it was pre 
dicted by the Secretary of War some time ago would be reached 
by now is still in the distance, the “ peak of production difi- 
culties ” undoubtedly has been reached and passed. From now 
on a progressive improvement is confidently to he expeeted. 
But the most effective results will be obtained by placing the 
entire responsibility for aireraft engineering and production 
where it belonged in the beginning—in the hands of an all 
powerful civilian executive whose quick and final decisions 
must be based upon the latest military and civilian aireraft 
engineering knowledge and military information, and upon 4 
determination to secure the best in the long run. but in the 
meantime to get into production with every proven type of 
plane required by our student and fighting aviators. This 
executive will needs be given broad powers to circumvent tech- 
niealities, routine and red tape. To the air services of the 
Army and the Navy will remain the inspiring duty for which 
they were trained, that of building up the personnel and mal- 
ning the machines that are destined to win the war. 


Senate Committee Recommends Single Aircraft Head 


On April 10, the Committee on Military Affairs of the Sen- 
ate submitted to that body a report of its investigations into 
the aircraft situation. The majority report recommended that 
a civilian head with broad powers be appointed to direct the 
production of aircraft, and that this work be divorced from the 
Signal Corps. A minority report defending the work of the 
Signal Corps was also rendered. Both reports are printed 
herewith in full. 


THE MAJORITY REPORT 


The Committee on Military Affairs, being engaged under 
authority of the Senate in an investigation of the War Depart- 
ment, and having taken much testimony, herewith submits the 
following report in the matter of aircraft production, together 
with certain recommendations : 


Training Schools 

The Signal Corps has established and is now condueting 20 
aviation training schools in the United States. Four add- 
tional schools are in process of construction and are expee 
to be finished in June next. : 

The aggregate capacity of the schools now in operation 8 
something over 3,000 cadets. One thousand nine hundred and 
twenty-six have thus far been graduated from this primary 
training course and commissioned as reserve military aviators. 
Very few of these have received their advanced training this 
eountry. 

In addition to the above, the Signal Corps, acting upon the 
invitation of the several Entente Governments, dispatched some 
1,200 eadets to England, France, and Italy last vear, who were 
to receive primary and advanced training in aviation schools 
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of those countries. The experience of a great many of these 
men has been most unfortunate in that at some of the schools 
a very serious delay has occurred in providing them with the 
training planes, which it was expected would be manufactured 
jn foreign factories in sufficient number. As a result, several 
hundred of the American cadets have been practically idle and 
have made no progress. About 450 of them are reported as 
having completed the primary training, after long delay. The 
Signal Corps is giving serious consideration to the advisability 
of bringing the remainder back to the United States to be 
trained. With the exception of this severe disappointment, 
the primary training of our aviators, according to the testi- 
mony of the aviation officials, appears to be progressing favor- 
ably. The health record of the schools is excellent and the 
fatalities arising from aviation accidents, while always dis- 
tressing, appear to be less frequent than in the schools of our 
allies, according of the testimony of the Chief Signal Officer. 
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sand five hundred Liberty motors have been ordered, 122 have 
been completed for the Army, and 142 for the Navy. Four 
have been shipped overseas. Some of those already delivered 
are being altered to overcome the defects ascertained during 
the last few weeks. It is understood, however, that these 
alterations will consume but a very short time. 

The production of Liberty motors to date is, of course, 
gravely disappointing. The testimony shows that experts of 
the highest reputation and experience have, since last July, 
repeatedly warned the officials of our Government that the 
perfecting of a newly designed motor must inevitably involve 
many months of painstaking experiment accompanied by 
many setbacks and disappointments. In spite of the unanimous 
testimony of motor experts along this line, the Government 
officials having the manufacture of the Liberty motor in charge 
have made the mistake of leading the publie and the allied 
nations to the belief that many thousands of these motors 
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Training Planes 


For some time after the inception of the work the output of 
primary training planes in this country for use in our schools 
gave ground for grave concern. In recent weeks, however. 
the output has been greatly increased and there seems to be no 
doubt of the Signal Corps having an amply sufficient number 
iv the future. On April 1, 1918, 3,458 primary training planes 
had been completed. The planes are of two standard types 
developed tor the purpose and are equipped with Curtiss and 
Hall-Scott motors, respectively. The advaneed training planes 
are being turned out in accordance with the schedule and esti- 
mates laid down at the ineeption of their manufacture, In 
advanced training planes four types are being made, the total 
number up to date manufactured being 342. In these planes 
three types of engines will be used, of which 965 have been 
completed. These inelude the Gnéme, Le Rhone, and Hispano- 
Suiza. all of foreign design but American manufacture. The 
Liberty motor is not suitable for use in these planes. 

The Liberty Motor 

It is apparent from the evidence that the 12-eylinder Liberty 
motor is just emerging from the development or experimental 
stage. Since the original design and the setting up of the first 
completed motor in July, 1917, a large number of changes have 
been found necessary, many of them causing delay in reaching 
quantity production. Within the last two months changes of 
considerable importance have been made which, it is hoped, 
will make the motor serviceable for combat planes of the de- 
fensive type. and for bombing and observation planes. It is 
hot designed for and can not be used in the swift, single-seater 
fighting machine. A few of the motors are being flown in 
appropriate machines. These reports, as recited to the com- 
mittee, indicate that with the latest changes the motor will be 
Satisfactory for the character of work expected of it and that 
it bids fair to hold its own with foreign motors of similar 
power, weight, and purpose. For the campaign of 1919, the 
Liberty motor must undoubtedly be further improved in order 
to keep up with the evolution constantly going on along the 
front. The motor as now manufactured is of the direct-driven 
type, a type which has limits of usefulness in heavy machines. 

Steps are being taken in the designing of a geared drive, in 
order that the usefulness of the motor may be further e - 
tended and further improvements attained. Twenty-two thou- 


would be completed in the spring of 1918. Information of this 
sort, not borne out by the facts, has been injurious, and its 
constant dissemination the committee regards as misleading 
and detrimental to our cause. 


Combat Planes 


The production cf combat planes in the United States for 
use in actual warfare has thus far been a substantial failure 
and constitutes a most serious disappointment in our war 
preparations. We had no design of our own; neither did we 
adopt any one of the European designs until months after we 
entered the war. Much time was consumed in discussion as to 
types. Innumerable changes in designs and specifications of 
the types finally decided upon have cost further delay. In 
all, five types have, at one time or another, been adopted. Two 
of them have been abandoned after the expenditure of much 
time and money. The three remaining types still left upon 
our program are now in the course of manufacture. Of these, 
the largest and most powerful is the Handley-Page heavy 
bombing machine, designed to carry as many as six men, eight 
machine guns, and a heavy load of bombs, and to be driven by 
two Liberty motors. The history of the negotiations for the 
adoption and manufacture of this plane afford a remarkable 
illustration of procrastination and indecision, too long to recite. 
Suffice it to say that the designs and specifications of this 
plane which has been used with marked suecess by the British 
and placed in production by that Government, were offered to 
our officials as early as May, 1917. The testimony before your 
committee shows that the Signal Corps finally decided upon 
the manufacture of a number of sets of parts of this machine 
about January 1, 1918. Eventually the finished and tested 
parts will be shipped to England, where they are to be finally 
assembled in factories now being prepared for this work. Of- 
ficials of the Aviation Section of the Signal Corps testify that 
they do not expect the completion of the first set of parts in 
this country before the month of June, 1918. 

Another type of combat plane, know as the De Haviland, is 
ineluded in our program. This machine habitually carries 
two men, four machine guns, a moderate load of bombs, and 
other apparatus and is to be driven by one Liberty motor. 
Fifteen have been completed: 1 has been shipped to France; 
the remaining 14 have been very recently completed in this 
country. Some of these have been tested, propelled by a 
Liberty engine, and appear to have given satisfaction. The 
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third type upon the program is known as the Bristol fighter. 
This machine is lighter and faster than the De Haviland. Its 
speed is expected to be in the neighborhood of 125 miles per 
hour. It is what is known as a reconnoissance machine. 
Another term which might be properly applied to it is “ de- 
fensive fighter.” It carries two men, four machine guns, and 
is driven by one Liberty motor. The decision to make this 
type was reached on November 7, 1917. The manufacturers 
completed the first of these machines during the week’ ending 
March 30, 1918. The machine was tested once during that 
week with a Liberty motor, and, according to the testimony of 
the aviation officials, met its preliminary test successfully. 
This machine, a few hours after its flight, caught fire while 
standing upon the aviation ground and was entirely destroyed. 
The officials of the Signal Corps assured the committee that 
another machine would soon be finished by the manufacturer 
and that if it met the tests satisfactorily quantity production 
might be expected within a reasonable period. The testimony 
as to this machine was given on April 2, 1918. This com- 
pletes the list of machines now under manufacture and con- 
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stitutes a correct statement of the situation in this country as 
of April 1, 1918. In addition to the American production of 
engines and airplanes as herein set forth, considerable orders 
for combat airplanes and engines were last summer placed 
with European manufacturers by Gen. Pershing, and we have 
furnished quantities of material and numbers of mechanics to 
aid in their construction. 

Your committee has full information as to the number and 
quantity of machines and engines ordered here and abroad but 
does not feel justified in stating the number in this public 
report. The facts contained in this report are drawn from the 
testimony of the Chief Signal Officer, Gen. Squier, Col. Deeds, 
and Mr. Potter, the chief of the Equipment Division of the 
Aviation Section of the Signal Corps, and are confirmed from 
other sources official and otherwise. 

Your committee, being devoid of technical knowledge of 
motors and airplanes, does not undertake to point out in 
detail engineering and manufacturing errors which may have 
been committed and which, in part, may account for this grave- 
ly disappointing situation. Your committee, however, is con- 
vineed that much of the delay in producing completed combat 
airplanes is due to ignorance of the art and to failure to 
organize the effort in such a way as to centralize authority and 
bring about quick decision. A certain aloofness in dealing 
with persons possessing information based upon experience, 
an apparent intention of confining the actual production to a 
restricted number of concerns, and a failure of the officials in 
charge of the work to grasp the situation in a broader way 
and seize upon the best approved foreign engines and planes 
and proceed promptly to build as many as possible for the 
eampaigns of 1918 has contributed to the failure. It is greatly 
to be regretted that the statements of Government officials have 
misrepresented the progress of the aviation program. This 
has misled the public, and your committee, cognizant of the 
facts, has, in the performance of its duty, made this report 
to the Senate. 

Your committee believes that production of aircraft should 
be controlled by one executive officer, appointed by the Presi- 
dent and responsible to him. He should be assisted by a corps 
of the best aircraft engineers and designers possible to obtain, 
both European and American, The matter of production 
should be taken out of the hands of the Signal Corps entirely, 
and no man who has any near or remote interest in a company 
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manufacturing airplanes or engines should be permitted to gg 
as adviser or be in authority. While we are developing Amer. 
can aircraft and American engines we should temporarily, g 
least, procure an abundant supply of approved types of gip. 
eraft and engines of European design. 

Further, it seems to the committee that every encouragement 
should be given to the development of aircraft and that any 
action which retards progress, such as trust agreements or the 
prevention of those developing machines from flying, unde 
proper restrictions, should be removed. 

The committee also believes it to be its duty to point ont 
that thus far no broad plan looking to future development has 
been laid down by the authorities. Warfare in the air is gti] 
in its infaney and it is inevitable that rapid changes will take 
place in both engines and planes. It is essential to our suecess 
that those in charge of the American aviation development 
shall be constantly looking ahead and devising plans for g 
continued expansion of the program, as well as the develop. 
ment of new types of engines and planes. 


THE MINORITY REPORT 


Following is the complete text of the minority report: 

We do not believe that the report of the majority of the 
Senate Military Affairs Committee on the aviation situation 
shows a proper estimate of what is being accomplished or 
that it is sufficiently complete to give an accurate impression 
of the facts. 

Soon after the war began the Signal Corps arranged with 
the French Government for the making of 6,100 combat planes 
at a total cost of $127,000,000, the planes to be produced as 
rapidly as American flyers could be trained to operate them. 
As the American aero squadrons reach the front ready for 
duty, battle planes are being supplied them under this ar- 
rangement. To aid in this foreign manufacture of planes for 
American flyers, the Signal Corps has shipped to France 1l- 
000 tons of various materials and has sent 7,000 mechanies to 
release for French factories making planes for our American 
flyers the French workers on motor transports. The Signal 
Corps then arranged for the making of about 11,500 combat 
planes in the United States, the term “combat plane” being 
here used to embrace all kinds of planes, both offensive and 
defensive, except training planes. The Curtiss Aeroplane 
Corporation, the Dayton Wright Aeroplane Co., the Fisher 
Body Co., the Standard Aero Corporation, the Grand Rapids 
Aeroplane Co., W. H. Mullen & Co., and about 19 other com- 
panies throughout the country were engaged for the produe- 
tion either of completed machines or of spare parts. 

Let it be said here that when the war began the United States 
Government had purchased altogether less than 200 airplanes 
in its history and that of the few airplane factories m 
this country probably not one was making over five or six 4 
month. It is hardly possible to grasp the magnitude of the 
task the factories contracting to make the 15,000 combat planes 
found before them. New plants had to be constructed, old ones 
fundamentally changed. Special tools for the making of the 
planes had to be devised and manufactured and mechanics had 
to be trained to make the tools and also to make the planes 
after the tools had been completed. An airplane, especially 
the battle airplane, is one of the most highly technical, 
delicate, and complicated machines known to man. In no other 
form of machinery is absolute and painstaking accuracy in the 
smallest details more indispensable. It has about 4,000 parts 
and requires from 1,800 to 2,800 different drawings In the 
preparation for its manufacture, almost as many drawings % 
are required for a battleship. Every part is strained to the 
utmost while the machine is in the air and the slightest b 
almost anywhere means instant disaster. When it is remem 
bered how often the wheels of railway trains, due to hot boxes, 
ete., parts of railway and automobile engines, tires on autos, 
ete., go wrong, necessitating immediate repair, and that aly 
similar breakdown in an airplane would mean, as a ™ 
death to its occupants, some part of the responsibility and 
diffieulty involved in making a finished plane may be unde 
stood. 

Remember further, that every fighting plane must have B® 
chine guns, synchronizing devices, special telescope airplane 
sights, wireless apparatus, cameras of special type, electne 
heating devices for clothing, oxygen apparatus, speed ne 
tors, special gauges, barometers, compasses, altimeters, ete. ' 
say that this complicated equipment is in steady and adeqy 
production, and that the factories are now about in shape 1° 
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THE THREE-ENGINED CAPRONI 


quantity production of combat planes, and have about com- 
pleted the foundation for what is as diffieult and responsible 
a task as has ever fallen to the hand and brain of man, is to 
state the truth and at the same time to recite an achievement 
unparalleled in all history for so short a time. 

Remember again that when these combat planes were con- 
tracted for the only known lubricating oil adapted to their 
delicate parts was an oil made from the castor bean. There 
were not enough beans in this country to make anywhere near 
the amount of oil required. Neither were there enough seeds 
with which to grow the needed quantity of beans. The Signal 
Corps had to search the globe for seeds and finally secured a 
shipload from distant India. Then the corps had to contract 
for the planting of the seeds in this country and has succeeded 
in having about 110,000 acres planted, It is now claimed that 
a form of petroleum has been developed that will answer the 
same purpose. This, however, is still in the experimental stage, 
while the oil from the castor bean is known to be entirely 
adequate and reliable. 

Remember again that the cloth used in the wings of the 
airplanes of all types had to be treated with acetone, a liquid 
substance which makes the cloth as fireproof as possible and 
also strengthens it for the immense strain to which it is sub- 
jected in the air. The Signal Corps is having this acetone 
distilled from wool under its own supervision on an enormous 
seale and at a cost of about $20,000,000, 

The corps has had to find a substitute for Irish linen as the 
material for wing cloths on training planes, and has succeeded 
in adapting a certain form of long-staple cotton to this need. 

Coming now to the training plane, it may well be said that 
the completion of 3,500 to date and the fact that they are now 
in quantity production, practically according to program, con- 
stitute a remarkable achievement when the nature of the task 
is fairly weighed. The training plane is simpler than the 
battle plane, and for that reason could be produced sooner, 
but the making of the training planes on a quantity scale is 
m itself a task of unprecedented difficulty and magnitude. 

Let it be remembered further that the Signal Corps had to 
put regiments of workers in the forests to find the spruce 
needed in the making of airplanes. The spruce trees are 
found among fir and other trees, and of each 100 feet eut only 
about 15 per cent is found sound enough for airplane con- 
struction. Approximately a billion feet of lumber had to be 
tut and inspected and tested before the necessary 100,000,000 
eet of spruce could be obtained. 

Propellers are made of mahogany and other highly durable 
Woods, and three or four must be made for each machine. This 
mahogany comes from the tropics, and whether and when it 
tan be brought to seaport depends on tropical rains which swell 
the rivers so as to permit transportation. 

t us now consider the Liberty motor. The Liberty motor 
tould not fairly have been called an experimental and untried 
vice. It represented a combination of what had been demon- 
strated to the best in all motor construction. The Signal Corps 
with its trained and skilled engineers understood that a foreign 
Motor could not be adapted to American manufacture and 
ned out in sufficient quantity in anywhere near the time in 
Which the Liberty motor could be produced. Foreign motors 
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are based on the metric system of measurements, ete. Ameri- 
ean practice and American manufacture are not adapted to 
this system. All parts made under the metric system must be 
eonverted into inches and fractions of inches under our system. 
The foreign motor is so extensively the result of handwork 
that it is with great difficulty adapted to the machine work that 
dominates American factories, 

Furthermore, the Liberty motor is capable of 100 more 
horsepower than any foreign motor except a few of one single 
type, the Rolls-Royce. The Liberty motor develops 400 horse- 
power ordinarily and is capable of 465. The foreign limit, 
with the one exception above mentioned, is 300. 

The Liberty motor has become so well established that the 
British Government has asked for a large number, Sir Wil- 
liam Weir, head of British aircraft production, stated recently 
in London that he considered the Liberty engine the greatest 
single factor in the world’s aviation program, and that it was 
the most important single thing in the air program of England 
in 1918. 

As soon as the Liberty motor had been designed, arrange- 
ments were made for the manufacture of a very large number 
before the close of 1918. The exact figures are withheld for 
military reasons. Henry Ford agreed to produce a substantial 
number of the total, the Packard Co. another portion, the 
Lineoln Motor Co., Nordyke & Marmon, General Motors, and 
the Trego Co. still other portions. These companies were 
notified to get ready last summer and the actual contracts 
were signed later. They have spent the intervening time pre- 
paring plants, tools, and workmen for this unprecedented work 
and are now on the eve of quantity production. The very 
names of these manufacturers are sufficient assurance that they 
would not take a day longer than necessary to lay proper and 
efficient foundations. 

The foreign planes which were accepted by the Signal Corps, 
known as hght battle planes or single seaters, for which the 
Liberty motor is too heavy in horsepower, were none of those 
offered by foreign concerns that came to America soon after 
the war began, to sell their wares, except the Handley-Page, 
and that was not the plane which the Handley-Page people 
first offered our Government on this side. Indeed, when the 
Handley-Page plane was first offered here it was untried and 
undeveloped and had not been accepted by the British Gov- 
ernment. The Signal Corps sent a commission abroad to 
study foreign planes on the ground and aecepted certain ones, 
only after careful and personal study. 

On the whole the record of the Signal Corps is one of which 
every American can be justly proud. In the face of unparal- 
leled difficulty it is accomplishing an unparalleled task with 
characteristic American energy, capacity, patriotism, and en- 
thusiasm. 


MARSHALL COMMITTEE REPORT 


According to the New York Times, the main recommenda- 
tions of the Marshall Committee are understood to be: 

One man control of aireraft production; the divorce of the 
Signal Corps of the Army from aireraft production; legisla- 
tion that will place the making of contracts for aircraft in the 
hands of another body than the Signal Corps. 











Flight (London), March 14, 1918 
Lhe lokker Triplane—It has been one of the features of 
the development of German airplanes during the war that, up 
till comparatively recently, their performance has been ob- 
tained by a constant increase in engine power rather than by 
highly efficient aerodynamiecal design. Of late, however, the 
Germans have been obliged to pay more attention to the ques- 






































THREE-QUARTER FRONT View OF THE FOKKER TRIPLANE WITH 
THE ENGINE AND AIRSCREW REMOVED 
From Flight. 









tion of streamlining and of this new tendency there resulted 
the Albatros D and C.V models. 

The Fokker triplane marks a further step in the battle of 
reducing parasite resistance to a minimum. In this machine 
all external lift bracing is dispensed with, and the internal 
construction of the wings provides all the strength otherwise 
afforded by the flying and landing wires and the interplane 
struts. As a consequence, the interplane struts are really ties 
rather than struts, working as they do in tension, and their 
only function is that of distributing the load more evenly, 
between the three wings. 
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THREE-QUARTER ReEAak View or THE FOKKER TRIPLANE 
From Flight. 


The absence of lift bracing naturally requires wing spars 
of considerable depth if the spar weight is to be kept low. 
On the Fokker triplane this has been attained by using a wing 
section very thick in proportion to the chord, the maximum 
thickness of this wing being a far greater percentage of the 
chord than hitherto found on any modern airplane. 

The two wing spars are placed very close together, and are 
enclosed in a box of three-ply wood which satisfies the two- 
fold purpose of increasing the strength of the spars for taking 
bending, and acting as internal drift bracing. 





The upper wing, which is one piece, runs right across and js 
supported on struts sloping outwards as in the Sopwiths. The 
other two wings each have a center section rigidly attached 
to the body, the intermediate wing resting on the tg 
longerons, and the lower wing running underneath the bottom 
longerons of the body, an aluminum shield streamlining the 
normal surface presented by the deep flat sides of this spar, 

To make up for the low efficiency of the wings, which jg 
due to their being set at an unusually small gap, very ¢op. 
siderably less than the chord, and also to improve the range 
of vision, the wings are staggered forward. In addition to 
the three main wings there is a small lifting surface under. 
neath the lower wing; this is constituted by a three-ply casing 
which encloses the wheel axle. This “ axle-wing” probably 
carries a not inconsiderable load during flight, for its theoreti- 
eal inefficiency due to low aspect ratio is considerably lessened 
by the dise wheels, which prevent marginal losses somewhat 
in the manner of the vertieal panels of the cellular Voisin. 

The body and the tail plane offer nothing not known in 
previous Fokker practice, steel tubes joined by welding being 
exclusively used in their construction. 

While the Fokker exhibited at the Enemy Aireraft View 
Room in London, wherefrom this description was taken, was 
devoid of its engine, the cowling shows without a doubt that 
this must have been a rotary. Two synchronized machine guns 
are fitted in front of the pilot, one on either side of the body, 
The firing control is, as usual, through Bowden cables. 

Painted on the side of the body are the following data re. 
lating to the weight of the machine: Net weight, 376 kg; 
useful load, 195 kg.; gross weight, 571 kg. 

Aerial Mails for Denmark—Quite a deal of useful work is 
being done by the Danish Aeronautic Society in preparing for 
aerial mail services which it is hoped to start when the war 
is over. Negotiations are pending with thirty-nine municipal- 
ties in the matter of constructing landing stations, ineluding 
hangars 1300 ft. sq. Routes from Copenhagen to Odense, 
Frederica and Esbjerg, from Copenhagen to Kallundborg and 
Aarhus and from Copenhagen to Aalborg have been mapped 
out, and a route from the Danish eapital to Gothenburg and 
Christiania is also planned. 

Flying (London), March 20, 1918 


The Martinsyde Transatlantic Monoplane -At about the 
time the Curtiss Aeroplane Co. was completing the twin e- 
gined flying boat America, which Commander J. C. Porte, 
R.N., was to fly across the Atlantie, work was proceeding in 
England on a machine designed for the same purpose though 
fundamentally different in general outlay. 

The English machine was a giant monoplane designed by the 
Martin and Handasyde firm, colloquially known as Martinsyde, 
and Gustav Hamel, a well-known English aviator, was chosen 
to fly it across the Atlantic. Hamel was unfortunately 
drowned in the Channel while bringing a new type of racing 
Morane monoplane for the 1914 Aerial Derby, from Franee, 
and this fact was really responsible for the subsequent aban- 
donment of the attempt; the machine was never completed, 
although the main structure still exists. The wing area essél- 
tial for the carrying of the great quantity of gasoline wis 
considerable, being about 750 sq. ft. The wing span wa 
66 ft., the chord at the center of the main plane being 141 
6 in., and tapering to 10 ft. 6 in. at the wing tip. The king 
post system was adopted for the wing bracing, while the 
motive power was a 250-hp. Sunbeam, driving a four-bladed 
airserew of 12 ft. diameter. The gasoline tank, a huge eylindn- 
eal affair, with domed ends, had a capacity of 350 gallons 
weighing approximately one ton. It was intended that the 
wheel structure, which was independent of the main si 
should be cast off immediately the machine had risen, thus 
reducing the total weight, and the subsequent landing was t0 
have been made on the main central skid, and one or 0 er 
of the king post skids. The general design of the machine W% 
a distinct and somewhat ambitious advance on contemporaty 
practice, and in the matter of type and dimensions it has 
no successor. 

It is interesting to note, in view of future historical refer- 
ence, that the original plans of the Curtiss- Wanamaker tral® 
Atlantie flyer contemplated a system of shedding the undereal 
riage very similar to that of the Martinsyde. 
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News of the Fortnight 


Progress of Postal Air Plans 


Aceording to oflicial announcements made by the Post Office 
Department the question of obtaining satisfactory landing 
stations for the proposed aerial mail route between Washing- 
ton, Philadelphia and New York, has been definitely solved. 

The Washington terminal will be located on the polo grounds 
in Potomac Park, while the New York terminal will be situated 
at Belmont Park, L. I. The latter place, which has had a 

orious history in the annals of American aviation, has been 
tendered to the Post Office Department free of any charge 
by its owners, the Westchester Racing Association. 

“The postal aerodrome of Philadelphia will be situated at 
Bustleton, North Philadelphia; this site comprises a tract of 
130 acres, and is regarded as very advantageous. Being 
located at a distance from tall buildings, landing and starting 
will be facilitated, while it is convenient to the railroad depot 
at North Philadelphia and within twenty-five minutes’ run by 
motor truck to the main post office. 

With arrangements at Washington, Philadelphia and New 
York perfected, and the planes and aviators ready at the call 
of the Department, all that seems to stand in the way at 
present is the completion of the postal aerodromes. Hangars 
and other improvements are now in course of construction at 
all the three fields and it is confidently expected to inaugurate 
the service on May 15, the date last named. 

Meanwhile two bills bearing on this service are pending in 
the Senate. One (S. 4208) was introduced by Senator Shep- 
pard on March 28 and permits the Postmaster General, in his 
diseretion, to require the payment of postage on mail carried 
by airplane at not exceeding 24 cents per ounce, or fraction 
of an ounce. 

The other (H. R. 9414), which is known as the Post Office 
Omnibus bill, was passed by the House on March 26. In 
addition to a similar provision as to airplane postage con- 
tained in the Senate bill, it makes the following provision : 

“That the Secretary of War may, in his discretion, deliver 
and turn over to the Postmaster General from time to time, 
and without charge therefor, for use in the Postal Service, such 
airplanes and automobiles or parts thereof as may prove to 
be, or shall become, unsuitable or unnecessary for the pur- 
poses of the War Department; and the Postmaster General is 
hereby authorized to use the same, in his diseretion, in the 
transportation of the mails and to pay the necessary expenses 
thereof out of the appropriation for inland transportation by 
steamboat or other power boat or by airplanes or star route.” 

Both bills are now in the Committee on Post Offices and 
Post Roads. 


The 1918-19 Postal Appropriation 


Senator Bankhead on April 2 reported out from the Com- 
mittee on Post Offices and Post Roads the bill (H. R. 7237) 
making appropriations for the Post Office Department for the 
fiscal year ending June 30, 1919. 

_ This bill carries a total appropriation of $331,316,070, which 
8a decrease from $333,726,045 in the bill as passed by the 
House last December, which in turn was a decrease from $335,- 
088,345, representing the estimates by the Department. 

The feature of chief interest to AVIATION AND AERONAUTICAL 
ENGINEERING readers is the appropriation, as made by the 
House, of “not exeeedinge $100,000 for the purchase, opera- 
tion and maintenance of airplanes for an experimental air- 
plane mail service between such points as the Postmaster 
General may determine.” 

There also is a provision, which is one of the Senate Com- 
mittee’s amendments to the bill, authorizing the Postmaster 
General to fix the postage of airplane mail at not exceeding 
4 cents an ounce or fraction thereof. 

Another amendment made by the Senate Committee provides 
or the delivery to the department by the War Department 
of airplanes, ete., for this service. 

Tovision for both of the latter items has been made in the 
‘eparate bills above reported which passed the House last 
month, The text of all the bills is virtually the same. 


H. W.. Johns-Manville Moves 


The Youngstown, Ohio, office of the H. W. Johns-Manville 
- will be located at 520 Market Street after April 1. 
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New Insignia for American Aircraft 


A new national insignia for all United States Government 
aireraft has just been adopted. This insignia is a red circle, 
cireumseribed about inner blue circle and center white cirele. 
The diameter of the red cirele will be five feet for all airplanes 
having a chord length equal to or greater than five feet. In 
ease the chord length is less than five feet the diameter of cir- 
cumseribed red circle will be made equal to such chord length. 
The diameter of the inner blue circle will be two-thirds and 
the diameter of the center white circle will be one-third of the 
diameter of the red, circumscribed circle. The shades of red, 
white and blue will be the same as those used in the American 
flag. 

One of each of these insignia will be placed on the upper 
surface of each upper wing in such a position that the cir- 
cumference of the ecireumscribed circle just misses contact 
with the wing flap. One of each of these insignia will be 
placed in a corresponding position on the lower surface of 
each lower wing. Both sides of that portion of the rudder 
which is in rear of the rudder post will be painted with three 
equally wide bands parallel to the vertical axis of the air- 
plane and colored red, white and blue, the red band being 
nearest the rudder post, the white band in the center, and the 
blue band at the tail of the rudder. 

One of these insignia will be placed on top and one on bot- 
tom of envelope of each dirigible balloon, the center of each 
insignia being in a vertical plane through the longitudinal axis 
of the envelope. The center of the insignia on top will be at 
the intersection of the vertical plane with a vertical plane 
through the point of greatest diameter of the envelope. The 
center of insignia on botton will be just forward of suspen- 
sion band. The cireumscribed cirele of the insignia for a 
dirigible will be 5 ft. in diameter. 

The rudder of each dirigible will be marked in a manner 
similar to that applied to airplanes, except that stripes will 
not exceed 5 ft. in length or 18 in. in width. If there is more 
than one rudder, only the outboard side of each outboard rud- 
der will be marked. 

One of these insignia will be placed on top and one on the 
bottom of envelope of each captive balloon, the center of each 
insignia being at the intersection of a vertical plane through 
the longitudinal axis with a vertical plane through the greatest 
diameter of the envelope. The red cireumscribed circle will be 
five feet in diameter. 

For U. 8S. Navy free balloons there will be two distinguish- 
ing insignia five feet in diameter to be placed on the envelope, 
one at each end of a diameter which is inclined 45 deg. to the 
vertical axis of the balloon. ; 

The designating number of each airplane and dirigible will 
be placed in figures 3 in. high on each side of the rudder, at 
the top of the white band before mentioned. 

The designating number both in the case of free balloons 
and captive balloons will be placed on the envelope just below, 
or just abaft, the lower distinguishing insignia, the letter and 
figures to be black, three inches high and three inches below 
insignia. In ease the color of the envelope is such that black 
figures are not readily distinguishable, there will be a white 
background with one inch margin about the designating 
number. 

All naval aireraft will be immediately marked in accordance 
with the above requirements, and in future, specifications for 
naval aircraft will require that the contractors place the build- 
ing number and distinguishing insignia on all aircraft, and on 
such spare parts as bear these marks in completed aircraft. 

The above markings were adopted by the Joint Army and 
Navy Technical Aireraft Board on Jan. 11, and have received 
the approval of the Secretary of War and the Secretary of 
the Navy. 

Four Hundred Photographers Wanted 


A eall for 400 photographers for the Photographic Section 
of the Air Division, Signal Corps, U. S. A., was made at Wash- 
ington last week by the Provost Marshal General. The call 
was issued to the Adjutant Generals of several states and gives 
the place and date of mobilization as Madison Barracks, 
Sackett’s Harbor, N. Y., on April 15. 
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Sturtevant Co. Expands 


At a time when, according to newspaper accounts, the air- 
craft program is literally shot to pieces, due to failures, delays 
and changes, it is a pleasure to be able to record that the 
Sturtevant Airplane Co. of Jamaica Plain, Boston, is re- 
ported, on reliable authority, to be considerably ahead of its 
schedule for wings, tail assembly and other parts. 

The company is now erecting a new two-story building 
which will add 30,000 odd sq. ft. to its space. New offices 
are also being occupied to take care of a large office organiza- 
tion. The force of the company has been expanded over six 
times in number since Nov. 1, 1917. By July 1 it is expected 
that it again will have doubled. 

The Sturtevant Co. is probably the only airplane company 
which is operating under canvas. Having outgrown its present 
factory, the company erected a large circus tent, under which 
various saws and other machine tools are running full blast. 
The ground is covered with sawdust, and every child in the 
neighborhood is anxiously awaiting the arrival of the elephants 
and the pink lemonade. 


No Licenses for Civilian Flying 


The Joint Army and Navy Board on Aeronautic Cognizance 
made a ruling last week that no licenses whatsoever will be 
issued for civilian flying. 

This board was appointed under the proclamation made by 
the President on March 4, requiring licenses to be obtained by 
any person who contemplates flying in a balloon, airplane, sea- 
plane, or other aireraft after thirty days from the date of the 
proclamation, except aircraft operated by the Army or Navy. 

On account of some of its first members having been de- 
tailed at different points because of the exigencies of war, it 
has become necessary to reorganize the Joint Army and Navy 
Board on Aeronautic Cognizance and the reorganization was 
effected late last week. 

The membership of the reorganized board is composed of 
three representatives each of the Army and Navy, respectively, 
and is as follows: Maj.-Gen. George O. Squier, Chief Signal 
Officer; Col. H. H. Arnold and Lieut.-Col. C. E. Brigham, of 
the Signal Corps, representing the U. S. Army, and Capts. 
N. E. Irwin, J. R. Y. Blakeley and F. H. Clark, representing 
the U. S. Navy. General Squier is chairman. 


Dayton-Wright Growing 

One of the greatest difficulties with which airplane manu- 
facturers have had to contend was securing an adequate sup- 
ply of qualified skilled labor. The furniture, cabinet and metal 
working industries have been heavily drawn on for this pur- 
pose. The training of these men to the highly specialized work 
of airplane construction has been one of the deterrents to 
maximum production during the first months. A great im- 
provement in this condition recently will have its effect. 

To build up a foree of over 3000 such as is now employed 
at the Dayton-Wright Airplane Co. of Dayton, O., has taken 
the best part of a year. 

Plant No. 1, or the main plant located at Moraine City, has 
2200 people on the payroll. Plant No. 2, located at Miamis- 
burg, has more than 400, and Plant No. 3, located at Third 
and Coleman Streets, has 300. The Experimental Station, at 
South Field, has a few more than 100. In round numbers, 
there are 3000 people employed at the different plants. This 
number is being inereased very rapidly. Recently, in four 
days, 600 people were added to the foree. When operating 
to its capacity it is expected to have 7000 employes. 


Liberty Loan Advertising 

The publication of 16 pages of Liberty Loan advertising in 
this issue has been made possible by the patriotic cooperation 
of the following companies: Acieral Co. of America, Barealo 
Mfg. Co., The Fafnir Bearing Co., L. W. Ferdinand & Co., 
The Fox Machine Co., Wm. Harland & Son, Walker M. Levett 
Co., Lanzius Aireraft Co., Grover C. Loening, Sperry 
Gyroscope Co., Splitdorf Electrical Co., Standard Aircraft 
Corp.. Strauss & Buegeleisen, Thomas-Morse Aircraft Corp., 
Wright-Martin Aireraft Corp., Wyman-Gordon Co. 


Air Service Needs Watchmakers 
Fifty expert watchmakers are needed for immediate service 
in France in the air service repair department, according to a 
call sent out March 23 by Commander Grady, inspector of the 
Eastern Department of the Navy. First class ratings will be 
given men accepted for service. 
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Official Test of Resistal Goggles 
Discussion over the relative merits of glass used in non. 
shatterable goggles has been ‘ended by the official report just 
issued by Director 8. W. Stratton of the Bureau of Standards, 


Department of Commerce, after tests made at the request of . 


the National Advisory Committee for Aeronautics. 

Two types of protected glass were tested—type A, one side 
of which is covered with a layer of celluloid, and type B, in 
which is welded a layer of celluloid between two layers of 
glass. 

The object is to prevent splinters of the glass when broken 
from entering the eyes. Type B is the glass used in Resista] 
goggles, the superiority of which is attested by Director Strat- 
ton’s report. 

One test was made by firing bullets into the glasses from a 
distance of twenty-five yards. Type A glasses received a 
ragged hole and were badly shattered, although the celluloid 
film continued to hold most of the pieces of glass together, 
Sullets passing through type B glasses made a clean cut hole 
and produced cracks in each of the dises separated by the 
celluloid, the eracks being confined to a cireular area of about 
two inches. All the glass except a small area around the 
bullet hole was firmly held by the celluloid. Ordinary plate 
glass when struck by a bullet flew into pieces. 

The report concludes with the following strong endorsement 
of the type of glass used in Resistal glasses (type B) : 

“The relatively increased non-shatterability of laminated 
glass and its comparatively good transparency and rigidity 
even after puncture, give it great importance in devices for 
protecting the eyes and face.” 

Changes in the Liberty Engine 

In the New York World of April 4, Frederick Upham 
Adams tells of investigations that he has made on the cause 
of delay in the production of the Liberty engine. He charges 
that for over six months there has been no cessation in the 
stream of changes in design that have been ordered. He says: 
“ Only an official investigation can determine the actual num- 
ber of constructional changes that have been ordered. There is 
overwhelming evidence that these changes are far in excess 
of 500; I examined proof that seems to indicate that these 
changes number more than 1000, and a competent authority 
informed me that the total exceeds 2000.” 

While the number sounds large, it must be remembered that 
it is usually estimated that it takes two or three years to per- 
feet the design of an aeronautic engine, and when it is con- 
sidered that announcement has been made that no more 
changes in design wil! now be made, it is assumed that the 
present model will be placed into fast production. It ean 
further be said that any delay on the Liberty engine to date 
has not retarded the production of airplanes, for it is generally 
believed that the production of engines has exceeded that of 
the aireraft for which they were to be used. 

New Model Aero Club 

A branch of the Model Aero Correspondence Club was 
established in Washington, D. C., on or about Feb. 15, and is 
Chapter 2 of the parent organization, which is located at Baby- 
lon, L. I., N. Y., and of which Thomas Stanton is president 
and Edwin A. Jenkins, corresponding secretary. 

The Washington Chapter has quarters at 3122 Thirty-eighth 
street, N. W., and the officers are: Daniel C. Long, director, 
and Luke C. Okna, secretary. 

Attractive Liberty Loan Poster 

Hammacher, Schlemmer & Co., New York, dealers in hard- 
ware, tools and supplies, have prepared a poster advertising 


Hammacher. Schlemmer é& 





the new Liberty Loan. It is an attractive two-color, orange- 
and-black ecard, 11 by 21 in., and is to be placed in about 1 
street cars in and about New York. 
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WHEN THE GLORIOVS DAWN OF VICTORY COMES AND THE TRVE 
STORY OF THE WAR CAN BE TOLD, IT WILL BE FOVND THAT CVRTISS 
AEROPLANES AND CVRIISS MEN HAVE “DONE THEIR BIT? 


CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFFALO, V.S.A. 
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Why Buy Liberty Bonds? 


HY do you saveto buildahome? Itis usually cheaper to pay rent. 

Why do you plan to give your children a good education? Will 
you get any money-dividends from that? 

Why do you pay fire insurance premiums and life insurance 
premiums? You personally will get little if anything from that. 

Why do you call the doctor quickly if the children are ailing? 
You don’t stop to think whether you can afford it. Do youP 

None of these expenditures are what we call good investments. 
They don’t pay in money, yet all pay the finest of dividends. 

















Liberty Bonds represent the home, the school, the children; 
they represent all the great deeds of our fathers and grandfathers; 
they represent Bunker Hill and Yorktown and Gettysburg; they 
represent the blessed freedom under which we all live and they 
also represent the ORDER that makes freedom blessed. 

They represent the boys “ over there”; they represent devas- 
tated Belgium and homeless Serbia and murdered Armenia. 

They are the defense that shall keep from our shores the mon- 
ster criminals who outraged the women of Belgium and Northern 
France and made the men slaves; 

They represent the strength that shall restore Belgium and re- 
build France and avenge Serbia; 

They are the voice of those who are too young or too old or too 
weak to fight; they are the sword of the women and the cannon of 
the children; they are the voice of a free people calling to cruelly 
wronged, freedom-loving men and bringing them succor. 

Buy them? Of course you will buy them. You'll borrow to buy them. 

You don’t need to be urged. You would be ashamed to go home 
to your children if you did not buy them. 

The rate of interest is important but not of first importance. 
They would pay, they would appeal to you, if they bore no interest 



























whatever. Add to the rate of interest the dividends 
they pay in self-interest, in safety, in public 

order, in liberty and law and you have a 

You Stand larger return than you receive from any 





other thing you own. 


Beh in d Th em They will never become “ scraps of paper.” 
They are the best secured investment in the 
You Should re Ne 
LIBERTY LOAN COMMITTEE 


world. 
Second Federal Reserve District 
Buy Them 120 BROADWAY, NEW YORK CITY 
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Gillette | 


Safety 
Razor 


Have You Seen 

the New Gillettes 
Specially Designed for 
the Fighting Man? 


HESE models were de- 

signed by members of the 
Gillette Organization who 
have seen service with the 
Colors and know what the 
soldier is up against. 

Hundreds of officers and 
men are buying them — the 
U. S. Service Set in metal 
case, and the new Khaki- 
covered sets for Uncle Sam’s 
soldiers and officers. 

The Gillette is the one 
razor for the man who is do- 
ing things—the one razor 
with world-wide use and rep- 
utation. 

When a man wants new 
Blades he can get them at 
any Post Exchange or Y. M. 
C. A. Hut — here in America 
or Overseas. 

Our Paris Office carries 
stocks —is constantly sup- 
plying the American Expe- 
ditionary Forces. Gillette 
Safety Razors and Blades on 
sale everywhere in France, 


Why the Gillette ——— 
Is Especially the Soldier’s Razor 


1918 








— isn’t a harder shaving job on There are more Gillettes used than all 
earth than the service demanded of the other kinds of razors added together— 


Gillette by the fighting man. the compact, complete razor with no 


Under the very worst possible condi- 


tions of climate— with cold or hard 
water — on sun-burned or wind-chapped Hundreds of thousands of officers and 


faces — the Gillette is called upon for its men have adopted the Gillette — with 


solid-comfort, velvet-smooth shave. And its blades always sharp, always ready. 
delivers it. No Stropping, No Honing. 


GILLETTE SAFETY RAZOR COMPANY 
BOSTON, MASS., U. S. A. 


GiLLerts Sarety Razor COMPANY, OF CANADA, LTD. ss GILLETTE SaFETY Razor, LIMITED 
738 St. ALEXANDER ST., MONTREAL 200 GREAT PORTLAND St., LONDON, W., ENGLAND 


strops or hones to clutter up the kit. 


GILLETTH SAFETY RAZOR SOCIETE ANONYMB A. G. MICHELES 
17 Bis, Rug La Boertin, Paris, FRANCE 53 LITEINY, PETROGRAD, RUSSIA 


Vepova TOSI QuirRINO & FIGLI 





Via SENATO, 18, MILAN, ITALY 
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Gave Every 
Dollar 


You Own 








how little would the sacrifice be compared to theirs. 
We are not asked to give. We are asked only to lend. To 
lend at good interest secured by the best collateral on earth 


U. S. Liberty Bonds 


In co-operation with the Liberty Loan Committee this ad- 
vertisement is published by 


THOMAS-MORSE AIRCRAFT CORP. 
Ithaca, N. Y., U. S. A. 
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Tuomas-Morse Aircrart Corporation 


~ Aaa SN 


ITHACA , N.Y. ULS.A.- 


Contractors to U. S. Government 














Le al 
ry 
WALDEN-HINNERS COMPANY 
BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 
EDGEWATER, N. J. 
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‘‘Lend Me Your Money 

that I may equip my Army Money or Your 
and Navy to insure for you arith 

and your children the bles- Life 

sings of Liberty.” 


Invest now to the limit of your ability in 


U.S. Liberty Bonds 


The Kaiser calls us “‘a nation of dollar chasers.” Let us show him that we 
know how to use those dollars in the defense of Liberty and the overthrow 


of Prussianism. 


LANZIUS AIRCRAFT COMPANY 
156 Broadway, New York 
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IN THE Ae 


Calls for 
Speed—Strength—Ease of Control 








In addition to these vital requisites the new | 
Continental Pusher offers wide range of 
vision for Observer,Camera Man or Gunner. 


The Continental Aircraft Corporation 


Factory and Aviation Field New York Office 
AMITYVILLE, L. I. 120 LIBERTY STREET 


MANUFACTURERS OF 


Airplanes, Experimental Airplanes and Parts 


























= Wittemann- Lewis Model T-T, 90h. p. The 
= Lanzius 
WITTEMANN - LEWIS Variable 
AIRCRAFT COMPANY Speed 
NEWARK, N. J. Aeroplane 
& Main Office and Factory: Executive Offices 


156 Broadway, New York City 


Li © 
incoln Highway, near Telephone 6668 Cortlandt 


Passaic River 


a Telephone, Market 9096 Lanzius Aircraft Company 
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WATERPROOF VARNISH 
KHAKI PAINT 
GLOSS BLACK ENAMEL 


Used on wings, hulls and pontoons by the largest 
airplane manufacturers and boat builders be- 
cause they are most durable, elastic, waterproof 
and economical. On the U. S. Govt. approved list 











35 NOSTRAND AVE. 


Brooklyn Varnish Mfg . Co. BROOKLYN, NEW YORK 


ACKERMAN | 
LANDING |! 
~ . GEAR | 


SIMPLICITY 
SJ TRENCTH 
SERVICE 


“THE ACKERMAN WHEEL COMPANY 


542 Rockefeller Building, CLEVELAND, OHIO. U.S.A. 
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UNITED STATES AERO PROPELLERS 


Designed by experts. Material of the highest grade, rigidly inspected, used in their 
construction. Experienced workmen, with a thorough knowledge of their craft, build 
them. Production carried on in the largest and most efficiently equipt Aero Propeller 
factory in America. Ae one 


Contracts now in production for the following: — 
United States Government—-War Department 

_ United States Government—Navy Department 
Canadian Aeroplanes Limited» 


UNITED STATES AERO PROPELLER CO: M 
GENERAL OFFICES — bah 
BECHER AND GREENBUSH 
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‘¥ + SERVICE|’~ 
-L—4| | GROOVES 


a 

















To take up shocks—eliminate noise—save machining of metal parts— feed oil 
to high speed bearings—we furnish FELT parts, cut to special blueprint. 


Felt value is determined by wool, hardness, resiliency, density, etc. Are 
you sure that the FELT now used for your parts is exactly suited to the purpose? Our 
Special Service Engineers will tell you— without obligation. Consultation is FREE. 


LET US STANDARDIZE YOUR SPECIFICATIONS ON 
FELT OR ANY OTHER RESILIENT MATERIAL 


Our Engineers are here to remarkable new instrument 
serve you. They wili esti- a of precision 

mate on your FELT or y THE WIDNEY PATENT 
CUTTING requirments fp N ‘“RESILIOMETER’’ 


: which positively deter- 
and help standardize N mines thickness— hard- 
your Felt or other resi- a ness—resiliency of any resi- 
lient materials. With ~ lient material. Send samples 
; i or blueprints for our estimate 
our own invention,a —TODAY. 


MAIN OFFICE, FACTORY & LABORATORY, SO. JEFFERSON ST., CHICAGO, U.S.A. 
SALES OFFICES: NEW YORK—DETROIT 











a counterbalanced aviation 
crankshaft.... 


Patented July 10th, 1917 


one of the | 8 different 
models we are now making 
for 14 aviation motor companies... . 


reduces vibration and eliminates bearing pressure 
We have shipped 61,553 Counterbalanced Crankshafts to March 22, 1918 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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P. Pryibil Machine Company 


MANUFACTURERS OF 


FINE WOOD WORKING MACHINES 


WE HAVE SERVED 


CuRTISS ENGINEERING CORPORATION 

L. W. F. ENGINEERING COMPANY 
WRIGHT-MarTIN AIRCRAFT CORPORATION 
STANDARD AIRCRAFT CORPORATION 


CONTINENTAL AIRCRAFT COMPANY 








Why not you? 





Factory, 512-524 West 41st Street, New York City 


HIGH CEILINGS DO NOT AFFECT Established 1862 
THIS JIG SAW 











AIR PLANE DRY KILNS 


a We are prepared to design, equip, install and operate according to Aircraft 
Engineering Division Specification No. 20,500-A. 


I. Grand Rapids Vapor Process Kilns (as perfected thru the erection of 
2,000 kilns in high class woodworking plants). 


Il. Tiemann Humidity Regulated Kilns (as designed and developed by the 
Forest Products Laboratory at Madison, Wisconsin). 


III. Tiemann-Grand Rapids Combination Kilns (combining the scientific 
| points of the Tiemann kiln with the practical experience of the 
Grand Rapids Veneer Works, subject to operation by either 








method). 
We have designed or equipped kilns for:— 
STANDARD AIRCRAFT CORPORATION, 2 orders BRIGGS AEROPLANE COMPANY 
| FISHER BODY CORPORATION, 2 orders WEST WOODWORKING COMPANY 
THOMAS-MORSE AIRCRAFT CORPORATION FLOTTORP MANUFACTURING COMPANY 
DAYTON WRIGHT AIRPLANE COMPANY GALLAUDET AIRCRAFT CORPORATION 
AMERICAN PROPELLER & MFG. COMPANY CANADIAN AIRPLANES, 
BREESE AIRCRAFT COMPANY WEST VIRGINIA AIRCRAET COMPANY 


Submit your drying problem to experts who make a specialty of kiln design 
and are prepared to furnish and install all equipment and instruments 


GRAND RAPIDS VENEER WORKS 


Grand Rapids, Michigan Seattle, Washington 
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We are 
going to 


Win This War 


The victory, like everything worth while in life, 
will require sacrifice, self denial, ungrudging effort. 

in defense of Liberty, Justice and Civiliza- 
tion, we must use every weapon at our com- 
mand. And not the least of these is money. 
Never in the history of the world has there been 
atruercause. Invest in 


Liberty Bonds 


In co-operation with the Liberty Loan Committee 
this advertisement is pv hlished by 


FOX MACHINE COMPANY 
Jackson, Michigan, U. S. A. 
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Write for particulars 














SPRAGUE ELECTRIC WORKS 


OF GENERAL ELECTRIC COMPANY 
Main Offices: 527-531 West 34th Street 


Branch Offices in Principal Cities 


AIRPLANE ENGINE TESTING EQUIPMENTS 


The Sprague Electric Works not only manufactures the test- 
ing dynamometers used by the leading airplane engine builders 
and by the United States Army and Navy, but offers their Engi- 
neering and Service Staff to direct the layout of test rooms and 
supervise the operation and conduct of tests. 

The results can be demonstrated. The greatest daily produc- 
tion of airplane engines yet achieved has been accomplished in a 
plant fitted with the Sprague Electric Dynamometer System for 
Routine test. This plant, too, enjoys ideal indoor working con- 
ditions for the test force in all weathers and reclaims a large part 
of the otherwise wasted test-fuel energy. 

Sprague Electric Dynamometers are available up to 800 H.P. 
for Engine and Propeller Testing. 





New York City 








STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIKCULATION 
ETC., REQUIRED BY THE ACT OF CONGRESS OF AUGUST 24, 
1912, of AVIATION AND AERONAUTICAL ENGINEERING, published semi-monthly 
at New York, N. Y., for April 1, 1918. 


State of New York } i 
County of New York f 


Before me, a Notary Public, in and for the State and county aforesaid, per- 
wnally appeared George Newbold, who, having been duly sworn according to 
law, deposes and says that he is the Business Manager of AVIATION AND AERONAUTI- 
cal ENGINEERING and that the following is, to the best of his knowledge and behef, 
atrue statement of the ownership, management, etc., of the aforesaid publication 
for the date shown in the above caption, required by the Act of August 24, 1912, 

in section 443, Postal Laws and Regulations, to wit: 


1, That the names and addresses ot the publisher, editor, managing editor 
and business managers are: 


Publisher, The Gardner-Moffat Company, Inc., 120 West 32nd St., New York, 

N. Y.; Editor, H. M. Williams, 120 West 32nd St., New York, N. Y.; Managing 

» H. M. Williams, 120 West 32nd St., New York, N. Y.; Business Manager, 
George Newbold, 120 West 32nd St., New York, N. Y 


3% That the owners are: (Give names and addresses of individual owners, or, 
if aeorporation, give its name and the names and addresses of stockholders owning 
or 1 per cent or more of the total amount of stock.) 


wine Gardner-Moffat Company, Inc., 120 West 32nd St., New York, N. Y.; 
Me I, . Trustee for Lester D. Gardner, 120 West 32nd St., New York, 
a ai tim I. Seaman, 120 West 32nd St., New York, N. Y.; William D. Moffat, 
Kew Yoke ae St New York, N. Y.: Margaret K. Gardner, 120 West 32nd St., 


3. That the known bondholders, mortgagees, and other security holders own- 
bg or holding 1 per cent or more of total amount of bonds, mortgages, or other 
‘ecurities are: ac. 


4. That the two paragraphs next above, giving the names of the owners, 
olders, and security holders, if any, contain not only the list of stockholders 
payee wd holders as they appear upon the books of the company but also, in 
on where the stockholder or security holder appears upon the books of the 
pany as trustee or in any other fiduciary relation, the name of the person or 
Corporation for whom such trustee is acting, is given; also that the said two para- 
faphs contain statements embracing affiant’s full knowledge and belief as to the 
Fe an and conditions under which stockholders and security holders whc 
ins Sppear upon the books of the company as trustees, hold stock and securities 
tol hee facity other than that of a bona fide owner; and this affiant has no reason 
cn that any other person, association, or corporation has any interest direct 
indirect in the said stock, bonds, or other securities than as so stated by him. 


GEORGE NEWBOLD. 


Swern to and subscribed before me this eighteenth day of March, 1918. 
My EAL.) MANGHILD A, LINDBLOM. 
commission expires March 30, 1918. 
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Bound Volume 3 


OF 


~ Aviation and Aeronautical 


Engineering 


Price $5 


THE GARDNER-MOFFAT COMPANY Inc. 


120 West 32d Street 


New York 
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DO YOU WANT TAL/ KIND OF PEACE ? 


7, 





Unless we force Germany to clearly under- 
stand that militarism, autocracy, and break- 
age of solemn treaties do not pay, we and 
every other nation in the world will have to 
be continuously ‘‘armed to the teeth.”’ 
Would you rather pay (in the shape of 
taxes) your share of the cost of this constant 
burden, with the shadow of war continu- 
ously hanging over you, your children and 
your children’s children? Or will you now 


LIBERTY 
BONDS 


and Help Win a 
Lasting Peace 





In co-operation with the Liberty Loan 
Committee this advertisement is pub- 
lished by 
WALKER M. LEVETT 
COMPANY 
415-421 East 23d Street 
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Factors of Safety 


These Count in Aeroplane Construction 





NON-INFLAMMABLE 


Cellulese Acetate Base 


GeleStTON Cloth Varnishes 


provide another SAFETY FACTOR 





NON-INFLAMMABLE 


GAleSITON SHEELS «° Films 


Transparent — Waterproof 


MANUFACTURED BY 


Chemical Products Company 


93 Broad Street Boston, U.S. A. 
Manufacterers of Cellulose Acetate for nearly 15 years 

















What Country Produces 
the Best Aircraft? 


HERE is some dispute now but 

eventually America must dominate 
the field. American brains, manufactur- 
ing facilities and natural resources make 
this possible. 


Our individual duty is to make rubber 
parts for aircraft and maintain our pres- 
ent position in this particular field so that 
in the future, nearly every rubber part on 
American aircraft will continue to be a 
product of Dural laboratories and fac- 


tories. 
Dural 


‘ 


must continue to mean “ everything that 
can be done with rubber in aircraft con- 
Struction.”’ 


QURAL RUBBER CORPORATION 


Flemington New Jersey 











“CUsco 99 
NuMBER 72 


THE STANDARD 
KITE BALLOON Fasric 


oF AMERICA 





A TWO-PLY BIASED FABRIC, 
COATED BETWEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 
BER. 


THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE, 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT, VIZ.: 


STRONG 
Gas- TIGHT 
NEuTRAL, INvisIBLE CoLor 
Wirustanps ALL WEATHER 


ConDITIONS 
AND Aces WELL 





MADE BY THE 
WORLD’S LARGEST RUBBER COMPANY 


UNITED STATES RUBBER COMPANY 
NEW YORK 
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Supremacy in the Air 
be ‘the Key to Victory! 


Train yourself for service by means of our 


GROUND COURSE 


It gives to the student the knowledge 
and training needed by an AIR- 
PLANE MECHANIC and also by 


the aviation student before entering 


the GOVERNMENT GROUND 
SCHOOL. Included in the course are: 


4 presenting the reasons why an airplane ac- 
Aerodynamics, tually flies. Theories and technical terms are 
thoroughly and simply explained, as are also the problems of 
lift and drift and resistance offered by various objects 
Ri in which includes the actual taking down and as- 

gging, sembling of the complete airplane, details of manu- 
facture, specifications, trueing up, dividing up errors, stagger, 
dihedral angle, wash in and wash out—all of which must be 
understood by the pilot or mechanic if the best results are to be 
obtained with the machine. The student is taught wing repair, 
methods to follow when parts tear out, finishing and doping, 
warping and soldering loops for all kinds of wires; handling, 
care and maintenance of the airplane in the field, and final 
inspection before flight 
; which includes the names of all parts, the ac- 
Lewis Gunnery, tion, stripping and assembling of the gun 
stoppages and jams, practical handling of students, bombs, 
types and methods of carrying. 


M4 . including maps and map reading, aerial 
Artillery Observation aT 


? navigation, cross country 


Airplane Engines, including everything in the Special Airplane 


Engine Course noted below. 


° 
—All necessary appliances are provided for instruc- 
Equipment tion work, 


Among the equipment are two complete airplanes, spare parts 
and tools; Lewis machine gun and spare parts, and engines of 
the Curtiss O. X., Gnome, Hall-Scott, Daimler, etc., and numer- 
ous engine parts. There are Bosch, Bisemann and Dixie mag- 
netos, and Rayfield, Schebler and Zenith carburetors. 


By means of this equipment the students are taught to work 
out engine problems for themselves. 


This GROUND COURSE covers six weeks and 
consists of daily lessons of three hours each. 


Next classes starting April 22 -- morning, 
afternoon and evening 


Individual Instruction Given 


Special Airplane Engine Course 


3 weeks period of three hours daily 


Practical instructors carry the student through every essen- 
tial phase of airplane engine work. Technical details are ex- 
plained in terms so simple that any novice can understand them. 


These forty-five hours of instruction, we have found, give the 
student a practical knowledge of an internal combustion air- 
plane engine, timing the valves, care and adjusting of valve tap- 
pets, timing and wiring of magnetos to the engine, care and 
adjustment of interrupters, and the operation and adjustment of 
carburetors. The student is taught how to systematically locate 
engine troubles j 


-— 3 Special Airplane $ 
Tuition Engine Course 35 
Next classes starting April 22-- morning, 


afternoon and evening 


Call or write for information. Inspec- 
tion of the school is cordially invited. 


110-114 West 42d Street, New York 


Telephone Bryant 9078 

















Why Does 
An Airplane Flyr 


Sounds easy, doesn’t itP 


Because the propeller 
pushes or pulls it forward? 


That’s quite obvious. 


But what do you know 
about surface area, wing 
curves, angle of incidence, 
lift and drag, air resistance, 
weights, balance, camber, 
horsepower, revolutions per 
minute Pr 


All these items and many more 
enter into the answer. 


Genuine airplane knowledge is 
at a premium today. The future 
of the industry is based upon it. 


Tested and proven practical in- 
formation is the foundation upon 
which the prestige of AVIATION 
AND AERONAUTICAL EN- 
GINEERING has been built. 


It records twice a month the ad- 
vance made in the science of aero- 
nautics, all the interesting news of 
the industry, and publishes draw- 
ings and photographs of American 
and foreign machines. 


Send one dollar for a six 
months’ trial subscription 
(twelve issues) and keep in- 
formed of the latest develop- 
ments in aeronautics during 
the decisive period your sub- 
scription will cover. 


Aviation and 
Aeronautical Engineering 
The Gardner- Moffat 
Company, Inc 
120 West 32d Street, New York, N. Y. 
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Aeronautical Trade Directory 


AvIATION AND AERONAUTICAL ENGINEERING will furnish 
information and addresses of companies listed below. 


Names of Advertisers in this issue are printed in capitals. 
See Index to Advertisers on page 421 








ACCESSORIES AND 
INSTRUMENTS 


King, Julius, Optical Co. 
The Motor Meter Co. 


National Gauge & Equipment Co. 


Q'Hara Waitham Dial Co. 
Rieker, Walter. 

SPPRRY GYROSCOPE CoO. 
Standard Aeronautical Co. 
Jayor Instrument Companies 
Western Electric Co. 


AIRPLANES 


Aeromarine Plane & Motor Co 

Blackhawk Airplane Co 

Boeing Airplane Co. 

Breese Aircraft Corp. 

THE BURGESS COMPANY. 

California Aviation Co. 

Cooper, John D., Aeroplane Co. 

CURTISS AEROPLANE & 
MOTOR CORP. 
DAYTON WRIGHT 
CO. 

Des Lauriers Aircraft Corp. 

Dewey Aeroplane Co. 

Engel Aircraft Co. 

Falcon Mfg. Co. 

Fisher Body Ccrp. 

Fowler Airplane Corp. 

Gallaudet Aircraft Corp. 

Heinrich, A. S., Corp. 

LANZIUS AIRCRAFT CO. 

lawrence-Lewis Aeroplane Co. 

lawson Aircraft Corp. 

lewis & Vought Corp. 

LOENING AERONAUTICAL 
ENG. CORP. 


AIRPLANE 


Iongren Aeroplane Co. 
L. W. F. ENGINEERING 
MARTIN, GLENN L., CO. 
Michigan Aircraft Corp. 


co. 


ORDNANCE ENG’RING CORP. 


Patterson Aeroplane Co. 

Peirce, Sam’] S., Aeroplane Corp. 

Smith, Kyle, Aircraft Co. 

Sperry, Lawrence, Aircraft Co. 

Springfield Airplane Co. 

STANDARD AIRCRAFT CORP. 

Sturtevant Aeroplane Co. 

THOMAS-MORSE AIRCRAFT 
CORP. 

The Willys-Morrow Co. 

WITTEMANN-LEWIS AIR- 
CRAFT CO. 

WRIGHT-MARTIN 
CORP. 


AIRCRAFT 


AIRPLANE ENGINES 


Aeromarine Plane and Motor Co. 


Ashmusen Mfg. Co. 

Continental Motors Co. 

CURTISS AEROPLANE & 
MOTOR CORP. 

Dayton Aero Motors Co. 

Detroit Gas Turbine Corp. 

DUESENBERG MOTOR CORP. 

General Ordnance Co. 

General Vehicle Co. 

Gyro Motor Co. 


HALL-SCOTT MOTOR CAR CO. 


Kemp Machine Works. 
ler Motor Co. 
x Motors Co. 


(Continued on page 409) 


Nordyke & Marmon. 
Packard Motor Co. 
Roberts Motor Mfg. Co. 
Rolls-Royce, Ltd. 
Springfield Motors Co. 
Sterling Engine Co. 
STURTEVANT, B. F., CO. 
Trego Motors Corp. 
THOMAS - MORSE 
CORP. 
UNION GAS ENGINE CoO. 
Van Blerck Motor Co. 
Willys-Overland Co. 
WISCONSIN MOTOR MFG. CO. 
World’s Motor Co. 


AIRCRAFT 


WRIGHT-MARTIN AIRCRAFT 
CORP. 
{TRPLANE PARTS 


Aircraft Parts Mfg. Co. 

American Body Co. 

Astoria Veneer Mill & Dock Co. 

BARCALO MFG. CO. 

Century Telephone Construction 
Co 

Chicago Aeronautical Supply Co. 

DAYTON METAL PRODUCTS 
co. 

ERIE SPECIALTY CO. 

Kawneer Mfg. Co. 

LEVETT, WALKER M., CO. 

NEW JERSEY VENEER CO. 

Pressed & Welded Steel Products 
Co. 

Rogers Construction Co. 

Standard Parts Co. 

Welch Mfg. Co. 

Willys-Morrow Co. 

Wilson Cabinet Co. 


ALUMINUM 


\CIERAL CO. OF AMERICA 
ALUMINUM CASTINGS CO. 
ALUMINUM CO. OF AMERICA 
American Metal Co., Ltd. 
LEVETT, WALKER M., CO. 
LEYGRAND & CO. 
McAdamite-Aluminum Co. 
SO-LUMINUM MFG. & ENG. CO. 
(SOLDER) 
STIMPSON, EDWIN B., CO. 
United Smelting & Aluminum Co. 


AVIATION SCHOOLS 


American School of Aviation 

America Trans-Oceanic Co. 

ATLANTIC COAST AERONAU- 
TICAL STATION 

Beam Airplane Co. 

Blackhawk Airplane Co. 

CURTISS TRAINING SCHOOLS 

EAGLE AVIATION SCHOOL 

The Hydrerocraft Co. 

Michigan State Auto School 

Moler Aviation Instructors 

Penn. State School of Aero- 
Mechanics 

Stinson School of Aviation 
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- GUALFORGINGS HAVE BEEN TESTEDIN BATTLE 


see pee 







































































ERE OT 


Weare producing large 
quantities of 


SHACKLES 
EYEBOLTS 
HOSE CLAMPS 
THIMBLES 
WING SOCKET PLATES 
STRUT ENDS 
HINGES 
WASHER PLATES 


and miscellaneous forgings 
for JN4D, HSIL and H16 
machines. Send specifica- 
tions and blue prints. We 
forge, machine and finish 
complete. 
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Aluminum Company of America 
PITTSBURGH, PA. 


MANUFACTURERS OF 


Aluminum Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding Extruded 
Shapes, Electrical Conductors 


GENERAL SALES OFFICE, 
2400 Oliver Building, Pittsburgh, Pa. 


BRANCH OFFICES: 
.131 State Street 
-1500 Westminster Building 
950 Leader-News Building 
.1512 Ford Building 
308 R. A. Long Building 
.120 Broadway 
Philadelphia. . -1216-1218 Widener Building 
Rochester ..... .1112 Granite Building 
San Francisco..........731 Rialto Building 
Washington..509 Metropolitan Bank Bldg. 


CANADA 
Northern Aluminum Co., Ltd 


LATIN AMERICA 
Aluminum Co. of So. Am.. 


ENGLAND 
Northern Aluminium Co., Ltd 


Send inquiries regarding aluminum in any form to 
nearest Branch Office, or to General Sales Office 


Boston.... 
Chicago... 
Cleveland 
Detroit . 
Kansas City. 
New York. 


Toronto 
.Pittsburgh, Pa. 


London 
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At Night 


Your clocks and other dash instruments look -like this when treat: 


REM 
No unreliable electric light-. ire int 


No reflection in wind-shicld 


RADIUM LUMINOUS FIFTY-FIVE LIBERTY ST 

MATERIAL CORPOR'ON re, ee ee Oe ee oe ee 
Ld Plants: Orange. N. J 

Colorado —Utah Bet ee Boonton. N. J 

5 ay wv Elizabeth. N. J 








Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 


Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL C0.,34 Commerce St.,N.Y. 








Military Books 


for Members of the Aviation Corps 


Manual of Military Aviation, Muller. . .$2.9 
THE book on aviation. Approved by the War 
Department. 

. eye . . 95 

Manual of Military Training, Moss..... 2.29 
140,000 copies now in use in the Army. 

—e a ail 

Officers’ Manual, Moss............--- 2.50 
Officers can not get along without it. 

Machine Guns, Hatcher, Wilhelm and 


Maloney 
Full details of ALL makes of Machine Guns. 
Profusely Illustrated. Used at Springfield 
Arsenal M. G. School. 


Army Paperwork, Moss............-- 2.00 


Complete guide on ALL paper work of all 
branches of the Service. 


GEO. BANTA PUBLISHING CO. 
MENASHA, WIS. 


Complete catalogue on request 
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BALL BEARINGS 
THE FAFNIR BEARING CO. 
Gurney Ball Bearing Co. 
HBSS-BRIGHT MFG. CO. 

New Departure Mfg. Co. 
NORMA COMPANY OF AMERICA 


(Continued from page 407) 


DRIFT INDICATOR 


SPERRY GYROSCOPE CO. 


DRY KILNS 


Cutler Dry Kiln Co, 


§. K. F. BALL BEARING CO. GRAND RAPIDS VENEER 
U. §. Ball Bearing Mfg. Co. WORKS 
BALLOONS: DIRIGI- DYNAMOMETER 


BLES 


Burdette Oxygen Co. 
Connecticut Aircraft Co. 


SPRAGUE ELECTRIC WORKS 


ENGINE PARTS 








Wherever felt is required in automotive 


Guster Specialty Co. (Stato- Allegheny Forging Co. . 
Same) ALUMINUM CASTINGS CO. construction - we can Supply it 

Gas Engineering Co. (Gas Anderson Forge & Machine Co. : * 
Plants) BARCALO MFG. CO. ngineers, designers, purchasing agents and executives 


Goodyear Tire and Rubber Co. 
UNITED STATES RUBBER CO. 


BAROGRAPHS AND 


Burd High Compression Ring Co. 
Crosby Steam Gage & Valve Co. 
Dallet, Thos. H., Co. 

DOEHLER DIE CASTING CO. 


of the large motor construction plants throughout the 
United States have favored us with their orders for years, 


BECAUSE:— 
They know we can furnish the grade, 





BAROMETERS ERIE SPECIALTY CO. weight, quality and thickness of felt 
Fibre Finishing Co. they require. 
Green, Henry J. . ee nee They know our factories are equipped 


HAUSTETTER, A. 
Sussfield & Lorch 
Taylor Instrument Companies 


BEARING METALS 


American Bronze Co. 

FAHRIG METAL CO. 
LEVETT, WALKER M., CO. 
Magnolia Metal Co. 


STIMPSON, EDWIN B., CO. ‘ 
BUSHINGS laft-Peirce Mfg. Co. \ 460-470 Nineteeath St., Brooklyn, N.Y. 
Bound Brook Oil-less Bearing Co. rlOoGA STEEL & IRON CO. = 
Williams, J. H., & Co. 
CARBURETORS WHITMAN & BARNES MFG. 


H. & N. Mfg. Co. 

Master Carburetor Co. 

Miller Carburetor Co. 
Stromberg Motor Devices Co. 


Gifford, Leland, Co. 

Gill, P. H., & Sons 

Hayes Mfg. Co. 

Hydraulic Pressed Steel Co. 

LEVETT, WALKER M., CO. 

Meisel Press Mfg. Co. 

PARK DROP FORGE CO. 

Pressed & Welded Steel Products 
Co. 

Standard Parts Co. 


co. 
WYMAN-GORDON CO. 


ENGINEERING 





















to cut the proper quality of felt ac- 
curately and promptly to fill their 
orders quickly. 

They know that we are just as care- 
ful with small orders as we are with 
large ones. 

They know that we can properly in- 
terpret blue prints and produce felt 
specialties in exact accordance with 
Specifications. 


If it’s made of Felt—Ask Booth 
The Booth Felt Company, Inc- 





Wheeler & Schebler - om y 7 . YY 
ZENITH CARBURETOR CO. orton ENGINEERING Le Mae 
en CLOCKS AND ORDNANCE ENGINEERING CO. Y Ss 4 
WATCHES WHITE, J. G., ENGINEER- V7 a4.’ 47 = ff TJ 
ING CORP. : f j ] a: | 7 fa” | 
Chelsea Clock Co. Y/ V7 AW 
, Depollier, J., & Son FABRICS : 
- Ingersoll, Robert H., & Bros. Wy 
Gy Yyy y 


Walthani Watch Co. 


CLOTHING 
Abercrombie & Fitch 
Cross, Mark 
N. Y. Sporting Goods Co. 


Courtrai Mfg. Co. 
Hutchinson, Scott Co. 

Lamb, Finlay & Co. 
McBRATNEY, ROBT., & CO. 
Whitman, Clarence & Co. 


Uy 





Yy 
Rainwear Co, FELT 
Rogers, Peet & Co , , ‘“ ~ 
” d : ADVA) FELT SPECIALTY Y Yj 
50 Sanders Company ,* roe co Z TT, Y 
Spalding A. G & Bros rs , oil Y7 YY 
F 7 _ BOOTH FELT CO. YY Yj 
COMPASSES Western Felt Works Z 
95 SPERRY GYROSCOPE CO. FIRE EXTINGUISHERS 
aA Star Compass Co. : : 
Taylor Instrument Companies soue anvil H. W., Co 
Johns-)} ville, . °9 ° 
50 DOPE AND VARNISH Pyrene Mfg. Co. 
Adams & Elting Co. 
American Emaillite Co. GAGES Y, ve y tior 
BROOKLYN VARNISH MFG. BOSTON AUTO GAUGE CO. J AY UIP L 
B- . Crosby Steam Gauge & Valve Co. 5 W G434,4 ; 
50 CHEMICAL, PRODUCTS CO. FOXBORO CO., INC. y * 
vover, The C. E., Co. Greenfield Tap & Die Corp =U j Yj U 
DU PON mee , _) jj Yfy Yj 
Flexible Sematary WORKS United States Gage Co. _ Y/ | Y la 
HARLAND SON Wy yy JYjyyyyy y YY 
| tae toe, cae pace: An co 
O Masury, John W., & Son BOOTH FELT CO. y 97424:40" fy =f Yj 
Perry-Austen Company Fibre Finishing Co. Yj Yj ly 








Pratt & Lambert 

Smith, Edward, & Co. 
Standard Varnish Works 
Valentine & Company 
Weeks & Co, , 


(Continued on page 411) 


GLUE 


Armour Glue Works 
Baeder & Adamson 
FERDINAND, L. W., & CO. 
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THE No. 613 DEFIANCE AEROPLANE 
PROPELLER TURNING LATHE 


TAKES THE PLACE OF EIGHT 
TO TEN SKILLED WORKMEN 


T’S conserving man power. 

Each Defiance Aeroplane 

Propeller Turning Lathe re- 
leases from eight to ten skilled 
workmen for other duties. 
With one man operating a 
number of machines, the cost 
of working propeller blades 
close to size is cut to little or 
no consideration—a big saving 
that’s added to profits. This 
machine is in use in England, 
in Italy, in Canada—it is used 
by the United States Govern- 
ment. Installations by twelve 
of the leading propeller manu- 


facturers in America endorses 
this machine as the most prac- 
tical and economical method 
of shaping propeller blades. 
It’s a high productive ma- 
chine, made to keep pace with 
present day requirements, 
either in output, accuracy, or 
production cost. It will turn 
propeller blades of various 
sizes—to any shape or pitch— 
and leaves but the final finish- 
ing to be done by hand. It 
will duplicate struts, as well 
as propellers, of irregular 
shape to exactness. 


April 15, 193 





An illustrated and descriptive circular of 
this machine will be mailed on request. 


THE DEFIANCE MACHINE WORKS 


DEFIANCE, OHIO, U. S. A. 


NEW YORK LONDON 


“DALTON SIX”. 


In the Manufacture 
of Aeroplanes or the 
many small parts 
comprising a Unit 


“Dalton Six” 


is indispensable. 


Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of fine instruments 
for aeroplanes now 
has 


(36) “DALTON SIXES” Installed 


Why Not Investigate? 
BULLETIN B602C GIVES DETAILS 


Dalton Manufacturing Corp. 
Successors to Dalton Mach. Co., Inc. 


1911 Park Avenue New York, U.S.A, 




















Special Aeroplane Strut 
Lathe 


Cuts smoother 
and works 
closer to 
finish size 


Built heavy 
and rigid to 
eliminate 


vibration 


Mattison No. 216 Heavy Type Copying Lathe 
This machine is in successful operation in_ some of the 
largest aeroplane factories in the country, on Interplane and 
Landing Gear Struts. 
It is designed especially to meet the exacting needs of strut 
work, and is a great improvement over the ordinary Copying 
Lathe, both as to quality and quantity of output. 
bebe =! us today. Get posted on the possibilities of this new 
machine. 


C. MATTISON MACHINE WORKS 
863 Fifth Street Beloit, Wisconsin, U.SA.. 








No. 2B PLAIN MILLER 


Single Pulley Drive 
12 changes to spindle No. 9 taper in spindle. 
6 changes hed ye i speed Table 8h 37° 
Hardened machine steel gears throughout insure 
us die ten a oe 
We also build Universal Millers, Dividing Heads. 
Vertical Attachments and Vises. 


Write for Circular 


THE FOX MACHINE COMPANY 
1810 W. Gavson St., Jackson, Mich. 





Formerly of Grand Rapids, Mich. 








= be 


S32 °° wo we > 





‘ A. 


April 15, 1918 


GOGGLES 


HARDY, F. A., co. 

Meyrowitz, E. B. 

STRAUSS & BUEGELEISEN 

Strong, Kennard & Nutt 
Safety Glass Corp. 

‘ieee. T, A., & Co., Ine. 


HANGARS 


American Bridge Co. 

Anchor Corrugating Construction 
Co. 

Ashley Steel Bldg. Co. 

Austin Co., The 

Barney, John M. 

Howell, Field & Goddard, Inc. 

Keasby & Mattison 

Milliken Brothers 

Pruden, The C. D., Co. 

Steel Fabricating Co., The 

Virginia Bridge & Iron Co. 


HOISTS 


Yale and Towne Mfg. Co. 


LIFE PRESERVERS 


Robinson-Roders Co. 
Universal Safety Mattress Co. 


LUMBER 


Alcock Co., John L. 
American Balsa Corp. 
Chetham Lumber Co. 
Delatour, J. 
Dutton, A. C., 
ladlow, Israel 
Mengel, C. C., & Bros. Co. 

NEW JERSEY VENEER CO. 
Sheip & Vandergrift 


Lumber Corp. 





NY 


LUMINOUS COMPOUND 
COLD LIGHT MFG. CO. 

Cummings, W. L., Chemical Co. 
RADIUM DIAL CO. 


RADIUM LUMINOUS MATE- 

RIAL CORP. 

MACHINERY, METAL 
WORKING 


DALTON MFG. CORP. 

DEFIANCE MACHINE WORKS 
FOX MACHINB OO. 

Warner & Swasey Co. 









MACHINERY, WOOD. 
WORKING 


Curtis Machine Corp. 

DEFIANCE MACHINE WORKS 
FOX MACHINE co. 

Machinery Merchants, Inc. 
MATTISON, . MACHINE 
WORKS 
Viney & Warrin 

PRYIBIL, P., MACHINE CoO. 











MAGNETOS 


tkshire Magneto Corp. 

posch Magneto Co. 

RICSSON MFG. CO. 

my Electric Co. 

PLITDORF ELECTRICAL CO. 


MANIFOLDS 


AX AUTO & AERO SHEET 
METAL CO. 


a" & Welded Steel Products 


(Continued on page 413) 
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METALS 


ACIBERAL CO. OF AMERICA 
American Vanadium Co. 
Bethlehem Steel Co. 
BETZ-PIERCE CO., THE 
BLUM, JULIUS & CO. 
Detroit Pressed Steel Co. 
Federal Pressed Steel Co. 
Garland Ventilator Co. 
Gueder, Paeschke & Frey Co. 


Kawneer Mfg. Co. 
La Salle Steel Co. 


LEVETT, WALKER M., CO. 

Rumford Metal Co. 

SO-LUMINUM MFG. & ENG. 
co. 

Steel Sales Corp. 

Standard Alloys Co. 

Steel Products Co. 

STIMPSON, EDWIN B., 

Wheeler, Frank H., & Son 


co. 


MODEL AIRPLANES 


Ideal Aeroplane Supply Co. 
Wading River Mfg. Co. 


MOTORCYCLES 
Excelsior Motor Mfg. Supply Co. 
HENDEE MFG. CO. 
Harley-Davidson Co. 

Militare Motor Vehicle Co. of 
America 


OILS AND LUBRICANTS 
BAKER CASTOR OIL CO. 
Graphite Lubricant Co. 

Gulf Refining Co. 

Sheppard Ideal Oil Co. 

Sun Co., The 

Standard Oil Co. 

Swan & Finch 

Texas Co., The 

Vacuum Oil Co. 


PACKING 
BOOTH FELT CO. 
Fibre Finishing Co. 


PHOTOGRAPHY 


BROCK, ARTHUR, JR. 
Herbert & Huesgen Co. 


PISTONS 


LEVETT, WALKER M., CO. 


PISTON RINGS 


American Piston Ring Co. 


PONTOONS 


Niagara Boat Co. 
PALMER-SIMPSON CO. 
Welin Marine Equipment Co. 


PROPELLERS 


AMERICAN PROPELLER & 
MFG. CO. 

American Sash & Door Co. 

Aviauto Mfg. Co. 

Breitung & Co., Ltd. 

Cc. M. O. Physical Laboratory 

DOYLE, W. A. 

HARTZELL WALNUT PROPEL- 
LER CO. 

Lang Propeller Co. of America 

Steves Sash & Door Co. 

Reinforced Propeller & Insulating 
Co., The 

UNITED STATES ABRO 
PELLER CO. 

Washington Aeroplane Co. 

WEST WOODWORKING CO. 


PRO- 
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YEARS 


WE HAVE SOLD ONLY 
HIGHEST QUALITY 


TOOLS 
HARDWARE 
AND SUPPLIES 


Always hobbying Quality! 

















Always seeking out the latest, the best, 
the most up-to-date, the most depend- 
able. 


Always striving to give our patrons 
their full measure of real value for 
every dollar paid us. 















We invite correspondence with those responsible 
for the buying of these lines, especially purchasing 
agents of large corporations who have had some 
difficulty heretofore in connecting with a source of 
supply that was large enough to give their require- 
ments the attention such requirements generally 
need. 













(Please Mention Aviation) 


HAMMACHER, SCHLEMMER & COMPANY 
New York Since 1848 
Fourth Avenue and Thirteenth Street 
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FUEL LEVEL 
GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 





Other types of gages 
in large quantities 
are “doing their 
bit” as part of the 
equipment of Eng- . 
lish Government 


Warplanes. 








SPECIAL TYPES DESIGNED 
FOR YOUR ESPECIAL NEEDS. 


BOSTON AUTO GAGE CO. 
8 WALTHAM STREET, 





BOSTON, MASS. 





ROME 
AERONAUTICAL 
RADIATORS 


Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 


product. 


STRONG 
EFFICIENT 
DURABLE 


Used on the best American flying machines. 


Our engineering department is at your 
service. 


Rome - Turney Radiator Company 


Rome, N. Y., U. S. A. 














AJAX Auto and Aero Sheet Metal Company 
Manufacturers and designers of 


AERO RADIATORS INTAKE 
and EXHAUST PIPES 
H. W. MEYER, 245 West Fifty-fifth Street, New York 


Be at 





“Flexo” Aero 


RADIATORS 








The only The only 

core that core that 

will stand can be #0 

severe bent 

landing without 

shocks. injury to 
the metal 

No sharp or soldered 

corners joints. 

to crys 

tallize 

through 

vibration. 





“FLEXO”—PATENTED 


FLEXO MANUFACTURING 


1812-1820 E. 12th STREET 


co. 


LOS ANGELES, OAL. 
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PYROMETERS 
FOXBORO CO., INC., THE 
Moto-Meter Co. 

Shore Instrument & Mfg. Co. 
Taylor Instrument Companies 


RADIATORS 
AJAX AUTO & AERO SHEET 
METAL CO. 
AZ Co. 
Bush Mfg. Co. 
Bl Arco Radiators Co. 
English & Mersick Co. 
FLEXO MFG. CO. 
LIVINGSTON RADIATOR CO. 


TIRES AND RUBBER 


DURAL RUBBER CORP. 

Goodyear Tire & Rubber Co. 

Hodgman Rubber Co. 

UNITED STATES RUBBER CO. 

WOOD, J. W., ELASTIC WEB 
co. 

Whitley Exerciser Co. 


TOOLS 


American Tool Works Co. 

Bass Brothers 

BLUM, JULIUS & CO. 

Browne & Sharpe 

Cooper Aeroplane Co., The John 


McCord Mfg. Co. dD. 
ROME-TURNEY RADIATOR CO. HALL-SCOTT MOTOR CAR CO. 
HAMMACHER, SCHLEMMER 
RIVETS & CO. 
STIMPSON, EDWIN B., CO LANSING STAMPING & TOOL 
MPSON, E I 1) CO Co. 
SCELEROSCOPE Peck, Stowe & Wilcox Co. 


Shore Instrument & Mfg. Co. 


SHEET METAL 
FITTINGS 


BLUM, JULIUS & CO. 
Rogers Construction Co. 


SHOCK ABSORBERS 


DURAL RUBBER CORP. 

General Rubber Goods Co. 

RUSSELL MFG. CO. 

WooD, J. W., ELASTIC WEB 
co. 


Rich Tool Co. 

Rogers Works, John M. 

WHITMAN & BARNES MFG. 
co. 


TRUCKS AND 
TRAILERS 

Federal Motor Truck Co. 
Four Wheel Drive Auto Co. 
Nash Motors Co. 
Packard Motor Car Co. 
Sechler Company, The 
Service Motor Truck Co. 
White Company, The 





Elastic Aviation Cord 


For Shock Absorbers on Airplanes 





We originated and have developed 
this special heavy elastic cord for air- 
plane ra." peeeehess. 

We are the largest manufacturers 


in the aoe of Heavy Blastic Cord 
and owing to our factory capacity we 
can make prompt deliveries. 


Samples on request 


J. W. WOOD ELASTIC WEB CO. 


FACTORY: STOUGHTON, 1 ASS. 


SPARK PLUGS TUBING OFFICES 
Bosch Magneto Co. American Tube Co. 45 Mast 17TH Stepper... .. «+ « -NEw YORE 
: : t T 181 W. Lams Stepper ....-e« CHICAGO 
Champion Ignition Co. BLUM, JULIUS & CO. 82 Sr. Peter STREET. . . . . . . MONTREAL, CANADA 








come Johns-Manville, H. W., Co. DEWES CO., THE A. 
= Rajah Auto Supply Co. Empire Art Metal Co. 
Silvex Co., The Frasse & Co., Peter A. 
SPLITDORF ELECTRICAL Co, National Tube Co. 
PENNSYLVANIA FLEXIBLE 
SPEED INDICATORS METALLIC TUBING CO. 
Johns-Manville, H. W., Co. 
Stewart-Warner Speedometer TURNBUCKLES 
Corp. Aero Mfg. & Accessories Co. 
DAYTON METAL PRODUCTS 
STABILIZERS Co. 
Greene Aeronautical Co. Dillner-Meyer Mfg. Co. 
Martin Aerodynamic Stabilizer. ERIE SPECIALTY CoO. 
SPERRY GYROSCOPE CO. National Aeroplane Co. 
New York & Hagerstown Metal 
:' STAMPINGS Stamping Co. of the 
BLUM, JULIUS & CO. STANDARD TURNBUCKLBE CO. 
— STAMPING & TOOL Steel Products Co. 
0. 
' DEWES, THE A., CO. WHEELS ~ m 
STIMPSON, EDWIN B., CO. ACKERMAN WHEEL CO. 
Dayton Wire Wheel Co. ] es Ua ] 
STARTERS Hayes Wheel Co. 
) Bijur Motor Lighting Co. MOTT WHEEL WORKS 
Bosch Magneto Co. NATIONAL WIRE WHEEL 
Christensen Engineering Co., The WORKS 
d Dayton Engineering Laboratories SPRANGER WIRE WHEEL to Meet the Most 
Co. CORP. - 
MOTOR-COMPRESSOR CO. Wire Wheel Corporation of Exact Requirements 
Northeast Electric Co. Amavian 
Remy Electric Co. 
“eet Hoyt Electric Co. American ee . Co St d d T b k] 
ohns-Manville, I prmaeoungg : Co an 
Nelson a's te co. Century Telephone Construction andar urnbUucKIe mp y 
peda Blectrte Cable C CORRY, P 
Stewart-w Hlectric Cable Co. 
Corp. arner Speedometer Rathbone, A. B. & J. » PA. 
Veeder Mfg. Co ROEBLING’S SONS, JOHN A. 
F Simplex Wire & Cable Co. 
: TANKS Upson-Walton Co. New York Office: Woolworth Building 
anney, 
Y, Steinmetz & Co. WIRELESS 
b THERMOMETERS American Radio & Research 
conga Corp. RC CS 
INC., THER Americ “4 
a Moto-Meter Co. merican Wireless Telegraph Co. 





Taylor Instrument Companies 


Cutting & Washington, Inc. 
Crocker-Wheeler Co. 
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WIRE WHEELS 


FOR COMBAT AND ALL OTHER TYPES 
OF 


AIRPLANES 


CONTRACTORS TO 
LEADING AIRPLANE COMPANIES 


Ds 





Our Engineering Department 
will gladly cooperate with you 
in your experimental work 


SPRANGER WIRE WHEEL 
CORPORATION 


DETROIT, U. S. A. 
NEW YORK REPRESENTATIVE 
THOS. C. CHEASLEY 
137 West 47th Street Phone Bryant 8570 








ERIE SPECIALTY COMPANY 
MANUFACTURERS 
OF 


Aircraft Metal Parts 





in conformity with the standards 
adopted by the International 
Standardization Committee. 


ERIE STANDARD 


Guarantees Perfect Workmanship 








ERIE SPECIALTY COMPANY 


Offices: 8 West goth Street, New York 


Factory: Erie, Pennsylvania. 





IN ACTUAL DAILY 
PERFORMANCE 


In every branch of military service—Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty—you will find the 


Fndian Moiocycle 
‘With Powerplus Motor 


Greatest stren ngth, endurance, speed, power, accessibility, 
and all-round dependability. 

We will be pleased to arrange demonstrations of all Indian 
models for interested military officials. 


IUustrated Indian Catalog and other de- 
scri plive literature sent anywhere on request 


HENDEE MANUFACTURING COMPANY 
== (Largest Motorcycle Manufacturers in the World) 
767[STATE STREET 


SPRINGFIELD, MASSACHUSETTS 











WEST WOODWORKING 
COMPANY 





(Patent Pending) 





Manufacturers of 


Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Construction for All Parts 
Highest Quality 


Quantity Production 
Prompt Shipments 


Address: 
WEST WOODWORKING COMPANY 
308-324 N. Ada Street Chicago 


Cable address “SWESCO” 


Cabinet makers with over thirty years’ successful business 
behind them 





—— 
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MARVELITE 


Automobile and Aircraft 
Dials Made Bright at Night 
with MARVELITE 


Marvelite is a composition made with Rad- 
ium, and renders visible in the dark anything 
io which it is applied. It is permanent for all 
practical purposes. It meets the exacting re- 
quirements of the Government and is used on 
many of their instruments. 
Marvelite may be purchased in powder form, 


to be applied by the manufacturer, or we will 
apply it to his dials. 


The completeness of our organization, together 
with our large reserve supply of Marvelite, 
enable us to guarantee prompt deliveries. 


If the manufacturer will send us a sample dial, we will treat 
it with Marvelite without charge and submit estimates. 


cAsk for Booklet No. 6, giving valuable information 
about self-lumi comp 


THE COLD LIGHT MFG. CO. 
558 West 158th Street New York 
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Dashboard 
; Altimeters 





Recording 
Barographs 


Pocket and Watch 


Aneroid Barometers 


Prices and Deliveries on Request 


A. HAUSTETTER 


308 Madison Avenue, New York City 





AMM 


AA 












AIRPLANE 
RIMS and WHEELS 





Rims furnished punched for 
spokes and valve, ready to be built 
into wheels. 


Wheels supplied less tires,— 
complete with all parts. Made to 
our own design or from manufac- 
turer’s Blue Prints. 


Manufactured by the oldest and 
best known steel rim and wire 
wheel makers in America. 


Careful experienced workmen 
and best grade of materials. 


Quotations gladly submitted. 


The MOTT WHEEL WORKS 


Jackson, Mich. 











Aviation Photographic Equipment 
The Brock Automatic Camera, Type IV 
The Brock Automatic Camera, Type V 
Enlarging Machines, Scale Map Printing 
Machines, Special Map Drawing 
Instruments 
Field Dark-Room (Collapsible) 


The only Cameras that permit good 
enlargements from negatives made at 
speeds of over 100 miles per hour. 


ARTHUR BROCK, JR. 


OrFiceE—511 Butiitr BuILDING, 131 So. 
FourTH STREET 


Factory—533 No. ELEVENTH STREET 
PHILADELPHIA, PA. 
Scientific Instruments, Tools, Dies, Jigs and 
Fixtures 


Factory occupies 23,000 square feet of floor space 
Screw Machine Capacity up to 2% inches. 
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SEAMLESS STEEL TUBING 





“ota 


Large Stock on 
Hand 


Prompt Mill 
Deliveries 





Send for Catalogues 


JULIUS BLUM & COMPANY 510-512 West 24th Street, New York, N.Y, 


Branches: Boston, Chicago, Philadelphia 








ORDNANCE ENGINEERING CORPORATION 


NEW YORK OFFICE LONDON OFFICE 
120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 
Government Contractors $3 Consulting Engineers 


Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 


Designers and Builders of Military and Naval 
AIRCRAFT 














MANUFACTURERS OF 


Is There a SCREW MACHINE PARTS 


Thrift Card and METAL STAMPINGS 
in YO UR of all descriptions for 
Pocket 2? AIRPLANES 


Now producing parts for U. S. Govt. 


As you sit and read, you thank your stars that the war THE SAXON MANUFACTURING C0. 
IS * over there’’—and not here at your doorstep. And TOLEDO, OHIO 


you feel grateful to the boys in khaki who are feeping it 
and winning it © over there.” 
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Turn Your Gratitude Into War Savings Stamps 


= 
The spare quarters that you invest in War Savings Stamps and to 
Thrift Stamps help Uncle Sam to clothe, to feed and to arm those er } n ra | n 
boys in khaki. 
When you have accumulated sixteen Thrift Stamps, cost to you 


“ 
$4.00, you exchange them by paying from 13 to 23 cents, accord- tebe ie| res fo | hot. fat 
ing to the month in 1918 in which you make the exchange, for a 

spark atan) 


War Savings Stamp for which the Government will pay you $5.00 

in January, 1923. This is equivalent to 4% interest compounded Worth more e 

quarterly. A safe and remunerative investment. D rs | it 7 t u e 
a allel i fale: Sst re 

Get a Thrift Stamp, pasted on a Thrift Card, oes mo 


Ws S. TODAY—at any post-office, bank or trust com- Manufactured 
a = 


pany, drug, cigar or department store, or any 
WAR SAVINGS STAMPS other place showing the W. S.S. agency sign. 





by the 
UNITED NATIONAL War SAvinGcs COMMITTEE 4 
GOVERNMENT. was Washington, D. C. Ericsson Mf .Co. 








This space contributed to the Winning of the War by 
THE WHITMAN & BARNES MANUFACTURING CO., AKRON, O. 
Through the Diviston of Advertising, U. S. Gov't Committee on Public Information. 


Buffalo NY. U.S.A. 
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REMEMBER Every fully subscribed LIBERTY LOAN 
is a battle won against Prussianism. 


Falling down on a Liberty Loan drive would be a big 
aid and comfort to the enemy, and that is TREASON. 


BUY LIBERTY BONDS 


AND STAND BACK OF THE BOYS IN FRANCE 


FOXBORO 





Indicating and Recording Instruments are helping to win the war 


THE FOXBORO CoO., INC., FOXBORO, MASS., U. S. A. 
NEW YORK CHICAGO SAN FRANCISCO 














Designed and Built to 
meet the exacting 
requirements of 


Airplane Service 
combining 
Light Weight 
Efficiency and 
Durability 


Diagonal and Square 
Honeycomb Types. One 
Quality Only— 

The Best 


Our engineering experience 
and up-to-the-minute man- 
ufacturing facilities are at 
your disposal. 


TheG«O Mfg. Co. 


New Haven, Conn., 








THE AVIGLAS 


Trade Mark Reg. U.S. Pat. Off 
Patented Jan. 22nd, 1918 


The Aviation Goggle ordered by the Government for the 
use of the Flying Officers, Pilots and Observers 
of the United States Army. 


THE MOST IMPORTANT THING FOR THE 
AVIATOR IS TO BE ABLE TO SEE 
CLEARLY AND DISTINCTLY 


Write to us for illustrations and prices on the various types. 
Designed and Patented by 


F.A. HARDY & CO. 


JOHN H. HARDIN, President 


Dept. 0. P.O. Box 804 CHICAGO, ILL. 
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PROPELLERS 


All recognized builders 

of airplane motors in 

America use Zenith on 

their product. 

Zenith Carburetor 
Company 

New Yok DETROIT Chicage 


WA DOYLE 
TRENTON NJ 








CAPITAL JIGS 
“crinNDER STAMPINGS ics 
GRINDER DIES 

E realize in air or at sea there should be no 
faulty material. All machine parts must be 
made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 


of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us a trial? 


LANSING STAMPING & TOOL Co. 


LANSING, MICHIGAN 





METAL 
HOSE 


For every 
Airplane Requiremest 


Write for 
specifications and 
prices 
PENNSYLVANIA 
FLEXIBLE 
METALLIC 
TUBING 
COMPANY 


Broad and Rae 
Streets, Philadelph 


New York, Bosta, 
Chicago, Detroit, 
Cleveland 








LEYGRAND &CO. 


120 Broadway, New York 
MILL AGENTS 


ALUMINUM SHEETS 


Screw Stock, Rod and Wire 








VENEERED PANELS 


mann FF OR: 


AIRPLANE and HYDROPLANE 
CONSTRUCTION 


WATER PROOF 


Will Stand Boiling and Baking Test 
Approved by U. S. Government 


NEW JERSEY VENEER CO.., Paterson, Ni. 


Telephone, 3620 Paterson 











DON’T SCRAP ALUMINUM PARTS 


USE SO-LUMINUM—NEW WELDING SOLDER 


Broken 90 H. P. Fiat crank case repaired sor the United States Navy itn siz 
hours’ time and at $15.00 expense by use of So-Luminum, as against $400.00 and five 
months’ time to get a new one—ts in perfect condition after two years’ use. Use 
gasoline or blow torch--no flux or spectal tools required. 

Booklet and directions on request. Sample bar. $1.00. Used and indorsed 
by the United States Army and Navy, auto and aero. companies, and indorsed 
by the British Mun'tions Board. 

SO-LUMINUM MFG. & ENG. CO., Inc 


Room 25, 1790 Broadway New York City 


FUQUID GLI 

















For Your Flying 


ee 
————— 


Send for Booklet 


‘‘Marine Glue, 
What to Use 
and How to Us 
It’? and 

‘‘How to Make 
Your B oat 
Leakproof. 





DT ll DY 











WATERPROO 








Hi | 
WE ™ FERDINAND & iT L. W. Ferdinand & 

















BOSTON, MASS. 152 Kneeland Stret 
Boston, Mass., U.S.+ 
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AEROPLANE 


MOTORS FOR SALE 
PWe have eight Aeroplane Motors 


“for Sale. These motors were especially built for aeroplane 
service, but due to changes in design are not suitable for 
present use. Wéill make wonder- 
pp, ful speed boat motors. 










The “ Perfect Starter” 





















quater % 

Ys 4 

to ie 

i* $.4A& ‘ 


os 


y @ Special price to move quickly. Address 
Sales Order Department, 


Se Curtiss Aeroplane and Motor 


ok i Corporation 


Buffalo, New York 
Sinn | COTTT TTT 


PASCO Rubber Aero Cord 


re Wire Wheels For 
ew AIRPLANES FOR SHOCK ABSORBERS 


This starter is idle when not in use and leaves the motor entirely free, 
so that interference with the engine is impossible. The United States 
Government and the British, Dutch, Norwegian, and Swedish Govern- 
ments as well, have tested and approved this device. 


Write for Free Booklet 
THE MOTOR-COMPRESSOR COMPANY, Newark, N. J., U.S. A. 











































ne on USED ON THE BEST . 

a ORDERS NOW BEING TAKEN FOR Prompt Delivery 

a. PROMPT DELIVERIES 

te WRITE FOR PRICES THE RUSSELL MANUFACTURING CO. 
Bos National Wire Wheel Works, Inc. 349 Broadway, New York City 

a Geneva, New YorK Factories: MIDDLETOWN CONNECTICUT 























NS 


Palmer-Simpson Corporation 
Saranac Lake, NX 











AIRCRAFT WIRE GENERAL DESIGN PLANS AND 


se DETAILED SHOP DRAWINGS 


eee? AIRCRAFT STRAND 












|| =e AIRPLANES and MOTORS 


AIRCRAFT MOTOR DESIGN AND DEVELOP- 





PRINTS, PLANS, DRAWINGS, STRESS DIAGRAMS 









hake PROPELLER CALCULATION AND DESIGN 

pat MADE BY Spesty -\ oF py Processes Devised. 

of.” John A. Roebling’s Sons Go, Componente, ‘Stream Line Sheet Metal Shapes, Ete. 
Trenton, N. J., U. S. A. AERONAUTIOC INVENTIONS DEVELOPED 

i New York, Boston, Chicago, “Philadel AUTOMOTIVE ENGINEERING COMPANY 

1. S.A yy bene on Los ‘anaes Seattle, Acrenantical Engineers and Constructors 





Portland, Oregon. 120 SOUTH STATE STREET OHICAGO, ILLINOIS 
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are correctly designed with the highest Ac 
quality materials and workmanship. , 
Write for catalog of 6 and 12 cylinder models. Aj 
WISCONSIN MOTOR MFG. CO. Al 
THEN Station A. Dept. 338. Milwaukee, Wis., U. S. A. Al 
New York Office: Times Bldg. Telephone, Bryant 9159 . 
. & - Ba 
DOEHLER Aeroplane Cylinder Forgings || ® 
Ba 
BABBITT-LINED BRONZE We make a specialty of hollow forging in dies Be 
R E. A R | under our hydraulic presses, aeroplane cylinder forg- Bh 
~ GS ings of high and low carbon O.H. or alloy s Bo 
A - forri - 
have been used for years with the utmost suc-  f DB ty nog os ay 9 = bow or Ad gma . 
cess by the leading motor manufacturers Br 
in the automobile and airplane industries. Also Propeller Hubs, Flanges and Shafts, ete Bu 
' ————— Miscellaneous steam hammer and hy- 
DOEHLER DiE-C Adi. NG Co. draulic press die forgings of all types. Ch 
werem suo BROOKLYNGNGY. sr sense alatiagariasciogid Ch 
eae) > DI. nop pameee TIOGA STEEL & IRON COMPANY C1 
Brace & Bronss Aluminum and White Metal Alleys Sand & Grays Avenue Philadelphia, Pa., U. 3. A. 

Da 
Da 
Da 
Airplane Li : : ning || 
Irplane Linen | | Stamping, Welding, Machining | } »: 
STANDARD MAKE Dr 
= & . e Du 

FOR IMMEDIATE DELIVERY Flexible metallic tubing 
Samples and specifications Airplane work a specialty . 
sent on application it 

ROBERT McBRATNEY & CO. 

Linen manufacturers and importers The A. D ewes Comp any 2 
121-123 Franklin St., New York 199 Lafayette Street New York City Pe 
and at BELFAST, IRELAND Fe 
Fi 
aia Fo 
Fo 
. . . a Gg 
Classified Advertising Gi 
care tf Suasen yy 20 West + as eg o> ches CD ee GEER Gr 
Ha 
ENGINEER-EXECUTIVE, now holding important govern- FOR SALE AVIATION MOTORS—“ Six,” “Hight,” ssf Ha 
ment position, would like to hear from first-class aerial engine “Twelve” cylinders, one two-seater hydro complete twin ée Ha 
manufacturer. Designing, production, inspection. Available hydro and twin engined battle plane, unassembled. One Ha 
about August first. Confidential correspondence invited. Ad- boat, also large quantity spare beams, longerons, struts, W H 
dress Box 21. fittings, ete. Address O. C. Linthwaite, Keyport, N. J. i. 
. 
$ALE—New Military Tre 100 h.p. 7A Hall-Scott Ha 
waa gee ee eee oe aan FOR SALE—New tractor seaplane $800. Unused semi-Far He 





man biplane $300. $3,500 stock including pontoons, wit 
FOR SALE—4 new 15,000 ft. U. S. Standard altimeters wheels, propellers, partially completed airplanes, etc., o4y 
radium dials never out of packing case. Box 67. Address, 986 Trumbull, Detroit, Mich. 
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How Much of Your Pay Do You Think 
You Can Keep if Germany Wins This War? 


If, to help America win this war, you buy 


Liberty Bonds 


to the very limit of your ability you are not merely 
helping America. You are not merely making a good 
investment. You are not merely helping to bring 
peace nearer. You are doing all these things, and in 
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addition you are 
buying the best pro- 
tection for your own 
individual prosper. 
ity—yes, the only 
real protection you 


& can buy. 
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ent is loyalty and patriotism and besides— 
his war there will be mighty little profit n 
-Autocracy is a close collector. 


Universal Support of the Governm 
if Uncle Sam is not victcrious in t 
business for U. S. 


ACIERAL COMPANY of AMERICA 
26 Cortlandt Street, New York 
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Learning the lesson the 


is an important phase of our air pilots’ schooling. 
For ordinarily a difference in bearing quality might 
be mooted. Carry the best to an extreme point— 
Stake the integrity of an assemblage of metal parts 
against the life of a man or the success of a battle 
—then this question of bearing quality becomes 
more important. In battles among the clouds the 
Stakes are all that—and more. So the use of 
Hess-Bright Ball Bearings in such service is a 





bearings teach— 


fitting testimonial of their dependability and rugged 
strength. In addition to all the usual qualities of 
average ball bearings, this Hess-Bright product 
has exceptional wearing power—due to a choice 
of materials and method in making dictated by 
years of experience. They have no equal in 
power to withstand excess strain and stress with 
unfailing dependability. It is this that has made 
them standard. 


THE HESS-BRIGHT MANUFACTURING COMPANY 
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re Performance takes ‘Preference over ‘Price _ 











See 





"HE WILLIAMS PRINTING COMPANY, NEW YORK 
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Travelers 


on the thousand open 
roads to Berlin 


_ DAYTON- WRIGHT 
AIRPLANES 





DAYTON-WRIGHT AIRPLANE CO. 


Dayton, Ohio. 








